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h
n
l
i
c
h
e
S
t
r
u
k
t
u
r
a
u
f
e
i
n
e
r
d
e
m
E
x
p
e
r
i
m
e
n
t
a
t
o
r
b
e
s
s
e
r
z
u
g
￿
a
n
g
l
i
c
h
e
n
G
r
￿
o
￿
e
n
s
k
a
l
a
z
u
e
r
h
a
l
t
e
n
.
D
i
e
s
e
S
t
r
u
k
t
u
r
e
n
k
￿
o
n
n
e
n
m
i
t
H
i
l
f
e
d
e
r
M
o
l
e
k
u
l
a
r
s
t
r
a
h
l
e
p
i
t
a
x
i
e
(
e
n
g
l
.
:
m
o
l
e
c
u
-
l
a
r
b
e
a
m
e
p
i
t
a
x
y
,
M
B
E
)
h
e
r
g
e
s
t
e
l
l
t
w
e
r
d
e
n
,
d
i
e
d
i
e
H
e
r
s
t
e
l
l
u
n
g
v
o
n
S
c
h
i
c
h
t
e
n
m
i
t
D
i
c
k
e
n
b
i
s
h
i
n
u
n
t
e
r
z
u
e
i
n
e
r
M
o
n
o
l
a
g
e
e
r
m
￿
o
g
l
i
c
h
t
.
E
￿
e
k
t
e
w
i
e
b
e
i
s
p
i
e
l
s
w
e
i
s
e
d
i
e
s
o
g
.
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
,
d
i
e
i
n
n
o
r
m
a
l
e
n
H
a
l
b
l
e
i
t
e
r
n
a
u
f
g
r
u
n
d
d
e
r
s
t
a
r
k
e
n
A
b
h
￿
a
n
g
i
g
k
e
i
t
v
o
n
d
e
n
G
i
t
t
e
r
k
o
n
s
t
a
n
t
e
n
n
i
c
h
t
o
d
e
r
n
u
r
s
c
h
w
e
r
z
u
b
e
o
b
a
c
h
t
e
n
s
i
n
d
,
w
e
r
d
e
n
d
u
r
c
h
d
e
n
￿
U
b
e
r
g
a
n
g
a
u
f
d
i
e
s
e
k
￿
u
n
s
t
l
i
c
h
e
n
S
t
r
u
k
t
u
r
e
n
e
x
p
e
r
i
m
e
n
t
e
l
l
z
u
g
￿
a
n
g
l
i
c
h
.
D
a
s
E
n
t
s
t
e
h
e
n
d
i
e
s
e
r
E
￿
e
k
t
e
i
n
d
i
e
s
e
n
S
y
s
t
e
m
e
n
k
a
n
n
￿
u
b
e
r
d
i
e
s
t
a
r
k
e
K
o
p
p
l
u
n
g
d
e
r
L
a
-
d
u
n
g
s
t
r
￿
a
g
e
r
w
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
e
r
k
l
￿
a
r
t
w
e
r
d
e
n
.
D
i
e
s
e
f
￿
u
h
r
t
z
u
d
e
r
A
u
s
b
i
l
d
u
n
g
v
o
n
s
o
g
.
M
i
-
n
i
b
￿
a
n
d
e
r
n
,
d
i
e
i
m
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
w
i
e
d
e
r
i
n
d
i
s
k
r
e
t
e
E
n
e
r
g
i
e
n
i
v
e
a
u
s
a
u
f
s
p
a
l
t
e
n
,
w
e
l
c
h
e
a
l
s
W
a
n
n
i
e
r
{
S
t
a
r
k
{
N
i
v
e
a
u
s
b
e
z
e
i
c
h
n
e
t
w
e
r
d
e
n
.
Q
u
a
n
t
e
n
s
c
h
w
e
b
u
n
g
e
n
z
w
e
i
e
r
d
u
r
c
h
e
i
n
e
n
k
u
r
z
-
e
n
L
a
s
e
r
p
u
l
s
k
o
h
￿
a
r
e
n
t
a
n
g
e
r
e
g
t
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
Z
u
s
t
￿
a
n
d
e
f
￿
u
h
r
e
n
z
u
k
o
h
￿
a
r
e
n
t
e
n
O
s
z
i
l
l
a
t
i
o
-
n
e
n
d
e
r
e
l
e
k
t
r
o
n
i
s
c
h
e
n
W
e
l
l
e
n
p
a
k
e
t
e
,
d
e
n
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
,
d
e
r
e
n
F
r
e
q
u
e
n
z
l
i
n
e
a
r
m
i
t
d
e
m
￿
a
u
￿
e
r
e
n
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
s
t
e
i
g
t
.
D
i
e
t
h
e
o
r
e
t
i
s
c
h
s
c
h
o
n
s
e
i
t
1
9
2
8
v
o
n
B
l
o
c
h
[
2
]
v
o
r
h
e
r
g
e
s
a
g
-
t
e
n
s
c
h
n
e
l
l
e
n
O
s
z
i
l
l
a
t
i
o
n
e
n
k
o
n
n
t
e
n
m
i
t
v
e
r
s
c
h
i
e
d
e
n
e
n
e
x
p
e
r
i
m
e
n
t
e
l
l
e
n
M
e
t
h
o
d
e
n
a
n
H
a
l
b
l
e
i
-
t
e
r
￿
u
b
e
r
g
i
t
t
e
r
s
t
r
u
k
t
u
r
e
n
n
a
c
h
g
e
w
i
e
s
e
n
w
e
r
d
e
n
[
3
,
4
]
.
E
i
n
M
a
g
n
e
t
f
e
l
d
￿
u
b
t
e
i
n
e
n
s
t
a
r
k
e
n
z
u
s
￿
a
t
z
l
i
c
h
e
n
E
i
n
￿
u
￿
a
u
f
d
i
e
k
o
h
￿
a
r
e
n
t
e
D
y
n
a
m
i
k
d
e
r
E
l
e
m
e
n
-
t
a
r
a
n
r
e
g
u
n
g
e
n
a
u
s
,
d
e
s
s
e
n
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
U
n
t
e
r
s
u
c
h
u
n
g
e
i
n
z
e
n
t
r
a
l
e
r
F
o
r
s
c
h
u
n
g
s
g
e
g
e
n
s
t
a
n
d
d
e
r
A
r
b
e
i
t
s
g
r
u
p
p
e
"
U
l
t
r
a
k
u
r
z
z
e
i
t
s
p
e
k
t
r
o
s
k
o
p
i
e
\
i
s
t
.
F
￿
u
r
e
r
s
t
e
C
h
a
r
a
k
t
e
r
i
s
i
e
r
u
n
g
s
m
e
s
s
u
n
g
e
n
z
u
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
i
n
p
a
r
a
l
l
e
l
e
n
e
l
e
k
t
r
i
s
c
h
e
n
u
n
d
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
e
r
n
(
F
a
r
a
d
a
y
{
G
e
o
m
e
t
r
i
e
)
h
a
t
s
i
c
h
d
i
e
M
e
t
h
o
d
e
d
e
r
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
o
s
k
o
p
i
e
b
e
r
e
i
t
s
b
e
w
￿
a
h
r
t
[
5
]
,
d
a
d
a
m
i
t
A
n
r
e
g
u
n
g
s
e
n
e
r
g
i
e
n
u
n
d
L
i
n
i
e
n
b
r
e
i
t
e
n
d
e
r
￿
U
b
e
r
g
￿
a
n
g
e
b
e
s
t
i
m
m
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
.
V
o
r
r
a
u
s
s
e
t
z
u
n
g
f
￿
u
r
d
i
e
B
e
o
b
a
c
h
t
u
n
g
v
o
n
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
i
s
t
e
i
n
e
l
e
k
t
r
i
s
c
h
e
s
F
e
l
d
,
w
e
l
c
h
e
s
￿
u
b
e
r
d
e
r
g
e
s
a
m
t
e
n
P
r
o
b
e
a
b
f
￿
a
l
l
t
.
H
i
e
r
f
￿
u
r
i
s
t
e
s
n
o
t
w
e
n
d
i
g
,
d
i
e
P
r
o
b
e
n
m
i
t
e
i
n
e
r
K
o
n
t
a
k
t
-
s
c
h
i
c
h
t
z
u
v
e
r
s
e
h
e
n
,
d
i
e
e
s
e
i
n
e
r
s
e
i
t
s
e
r
l
a
u
b
t
,
e
i
n
e
S
p
a
n
n
u
n
g
a
n
z
u
l
e
g
e
n
,
a
n
d
e
r
e
r
s
e
i
t
s
a
b
e
r
k
e
i
-
n
e
n
E
i
n
￿
u
￿
a
u
f
E
￿
e
k
t
e
i
n
d
e
r
P
r
o
b
e
h
a
b
e
n
d
a
r
f
.
Z
u
r
K
o
n
t
a
k
t
i
e
r
u
n
g
w
u
r
d
e
i
n
v
i
e
l
e
n
F
￿
a
l
l
e
n
e
i
n
e
s
e
m
i
t
r
a
n
s
p
a
r
e
n
t
e
M
e
t
a
l
l
s
c
h
i
c
h
t
a
u
f
d
i
e
o
b
e
r
s
t
e
P
r
o
b
e
n
s
c
h
i
c
h
t
a
u
f
g
e
b
r
a
c
h
t
,
s
o
d
a
￿
e
i
n
e
71
.
E
i
n
l
e
i
t
u
n
g
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
e
n
t
s
t
e
h
t
.
D
i
e
o
f
t
m
a
l
s
f
￿
u
r
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
s
m
e
s
s
u
n
g
e
n
o
d
e
r
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
v
e
r
w
e
n
d
e
t
e
n
P
r
o
b
e
n
e
n
t
h
a
l
t
e
n
d
i
c
k
e
A
l
G
a
A
s
{
P
u
￿
e
r
s
c
h
i
c
h
t
e
n
z
u
r
H
o
-
m
o
g
e
n
i
s
i
e
r
u
n
g
d
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
.
B
e
i
d
i
e
s
e
n
P
r
o
b
e
n
h
a
t
s
i
c
h
a
l
l
e
r
d
i
n
g
s
g
e
z
e
i
g
t
,
d
a
￿
e
s
g
e
r
a
d
e
d
u
r
c
h
d
i
e
P
u
￿
e
r
s
c
h
i
c
h
t
e
n
z
u
e
i
n
e
m
a
n
r
e
g
u
n
g
s
d
i
c
h
t
e
a
b
h
￿
a
n
g
i
g
e
n
V
o
r
s
p
a
n
n
u
n
g
s
{
V
e
r
s
a
t
z
k
o
m
m
t
.
A
u
s
d
i
e
s
e
m
G
r
u
n
d
e
m
p
f
a
h
l
s
i
c
h
d
e
r
￿
U
b
e
r
g
a
n
g
a
u
f
e
i
n
e
a
n
d
e
r
e
,
p
i
n
{
S
t
r
u
k
t
u
r
g
e
n
a
n
n
t
e
,
P
r
o
b
e
n
s
t
r
u
k
t
u
r
.
D
i
e
s
e
k
o
m
m
t
o
h
n
e
P
u
￿
e
r
s
c
h
i
c
h
t
e
n
a
u
s
,
w
i
r
d
a
b
e
r
s
t
a
t
t
d
e
s
s
e
n
m
i
t
h
o
c
h
d
o
t
i
e
r
-
t
e
n
p
+
{
b
z
w
.
n
+
{
S
c
h
i
c
h
t
e
n
v
e
r
s
e
h
e
n
,
i
n
d
i
e
d
a
s
￿
U
b
e
r
g
i
t
t
e
r
e
i
n
g
e
b
e
t
t
e
t
w
i
r
d
.
B
e
i
d
e
n
e
r
s
t
e
n
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
n
M
e
s
s
u
n
g
e
n
a
n
p
i
n
{
P
r
o
b
e
n
i
n
e
i
n
e
m
M
a
g
n
e
t
f
e
l
d
h
a
t
s
i
c
h
j
e
-
d
o
c
h
d
i
e
e
r
w
a
r
t
e
t
e
S
p
a
n
n
u
n
g
s
a
b
h
￿
a
n
g
i
g
k
e
i
t
n
i
c
h
t
e
i
n
g
e
s
t
e
l
l
t
.
W
e
i
t
e
r
e
V
o
r
m
e
s
s
u
n
g
e
n
h
a
b
e
n
d
a
s
P
r
o
b
l
e
m
a
u
f
e
i
n
e
n
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
s
e
￿
e
k
t
b
e
i
h
o
h
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
e
i
n
g
e
s
c
h
r
￿
a
n
k
t
.
I
n
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
A
r
b
e
i
t
w
i
r
d
d
i
e
s
e
s
P
r
o
b
l
e
m
s
y
s
t
e
m
a
t
i
s
c
h
a
n
a
l
y
s
i
e
r
t
.
Z
u
d
i
e
s
e
m
Z
w
e
c
k
w
i
r
d
e
i
n
P
h
o
t
o
s
t
r
o
m
m
e
￿
p
l
a
t
z
m
i
t
e
i
n
e
n
D
a
u
e
r
s
t
r
i
c
h
T
i
:
S
a
p
h
i
r
{
L
a
s
e
r
a
u
f
g
e
b
a
u
t
,
d
e
s
s
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
-
t
e
n
i
n
e
i
n
e
m
g
r
o
￿
e
n
B
e
r
e
i
c
h
v
a
r
i
i
e
r
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
.
B
e
i
e
i
n
e
r
n
i
e
d
r
i
g
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
k
a
n
n
z
u
n
￿
a
c
h
s
t
d
i
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
b
e
i
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
n
￿
a
u
￿
e
r
e
n
S
p
a
n
n
u
n
g
e
n
r
e
p
r
o
d
u
-
z
i
e
r
t
w
e
r
d
e
n
.
W
e
i
t
e
r
h
i
n
k
a
n
n
d
e
r
E
i
n
￿
u
￿
v
e
r
s
c
h
i
e
d
e
n
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
a
u
f
d
i
e
A
u
s
b
i
l
d
u
n
g
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
,
d
i
e
a
l
s
I
n
d
i
k
a
t
o
r
f
￿
u
r
d
i
e
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
d
i
e
n
t
,
i
n
d
e
r
P
r
o
b
e
g
e
-
m
e
s
s
e
n
w
e
r
d
e
n
.
Z
u
r
w
e
i
t
e
r
e
n
E
i
n
g
r
e
n
z
u
n
g
d
e
s
P
r
o
b
l
e
m
s
d
e
r
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
w
i
r
d
d
i
e
P
r
o
b
e
n
-
p
r
￿
a
p
a
r
a
t
i
o
n
s
o
w
i
e
d
i
e
g
r
u
n
d
l
e
g
e
n
d
e
S
t
r
u
k
t
u
r
d
e
r
P
r
o
b
e
n
s
e
l
b
s
t
v
e
r
￿
a
n
d
e
r
t
.
D
i
e
s
y
s
t
e
m
a
t
i
s
c
h
e
n
M
e
s
s
u
n
g
e
n
l
i
e
f
e
r
n
h
i
e
r
z
u
w
e
s
e
n
t
l
i
c
h
e
I
n
f
o
r
m
a
t
i
o
n
e
n
,
d
i
e
z
u
r
￿
U
b
e
r
a
r
b
e
i
t
u
n
g
d
e
r
P
r
o
b
e
n
s
t
r
u
k
t
u
r
b
e
i
t
r
a
g
e
n
.
S
c
h
l
i
e
￿
l
i
c
h
w
u
r
d
e
e
i
n
P
r
o
b
e
n
d
e
s
i
g
n
e
n
t
w
i
c
k
e
l
t
,
b
e
i
d
e
m
k
e
i
n
e
A
b
s
c
h
i
r
m
u
n
g
m
e
h
r
b
e
o
b
a
c
h
t
e
t
w
i
r
d
.
D
i
e
s
e
n
e
u
e
n
P
r
o
b
e
n
s
t
r
u
k
t
u
r
e
r
m
￿
o
g
l
i
c
h
t
e
r
s
t
d
i
e
D
u
r
c
h
f
￿
u
h
r
u
n
g
v
o
n
z
e
i
t
a
u
f
-
g
e
l
￿
o
s
t
e
n
M
e
s
s
u
n
g
e
n
,
i
n
d
e
n
e
n
e
i
n
e
s
p
a
n
n
u
n
g
s
a
b
h
￿
a
n
g
i
g
e
F
r
e
q
u
e
n
z
d
e
r
O
s
z
i
l
l
a
t
i
o
n
b
e
o
b
a
c
h
t
e
t
w
e
r
d
e
n
k
a
n
n
.
Z
u
s
￿
a
t
z
l
i
c
h
w
i
r
d
e
i
n
f
￿
u
r
d
i
e
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
n
M
e
s
s
u
n
g
e
n
i
m
M
a
g
n
e
t
f
e
l
d
n
o
t
w
e
n
d
i
g
e
r
d
i
c
h
r
o
i
t
i
s
c
h
e
r
S
t
r
a
h
l
t
e
i
l
e
r
u
n
t
e
r
s
u
c
h
t
.
D
i
e
v
o
r
l
i
e
g
e
n
d
e
A
r
b
e
i
t
g
l
i
e
d
e
r
t
s
i
c
h
i
n
e
i
n
e
n
T
h
e
o
r
i
e
t
e
i
l
,
d
e
r
i
n
e
i
n
i
g
e
G
r
u
n
d
l
a
g
e
n
v
o
n
H
a
l
b
-
l
e
i
t
e
r
n
e
i
n
g
e
f
￿
u
h
r
t
.
W
e
i
t
e
r
h
i
n
w
e
r
d
e
n
d
i
e
G
r
u
n
d
l
a
g
e
n
v
o
n
K
o
n
t
a
k
t
s
c
h
i
c
h
t
e
n
s
o
w
i
e
v
o
n
A
b
s
c
h
i
r
-
m
u
n
g
s
e
￿
e
k
t
e
n
e
r
l
￿
a
u
t
e
r
t
u
n
d
d
i
e
M
o
d
e
l
l
e
b
e
s
c
h
r
i
e
b
e
n
,
d
i
e
z
u
r
A
u
s
w
e
r
t
u
n
g
d
e
r
T
H
z
{
D
a
t
e
n
v
e
r
w
e
n
d
e
t
w
e
r
d
e
n
.
D
a
s
d
a
r
a
u
￿
o
l
g
e
n
d
e
K
a
p
i
t
e
l
"
E
x
p
e
r
i
m
e
n
t
e
l
l
e
M
e
t
h
o
d
e
n
\
b
e
s
c
h
￿
a
f
t
i
g
t
s
i
c
h
m
i
t
d
e
n
P
r
o
b
e
n
,
d
e
n
z
u
r
K
o
n
t
a
k
t
i
e
r
u
n
g
d
e
r
P
r
o
b
e
n
n
o
t
w
e
n
d
i
g
e
n
P
r
￿
a
p
a
r
a
t
i
o
n
s
s
c
h
r
i
t
t
e
n
u
n
d
d
e
n
v
e
r
w
e
n
d
e
t
e
n
e
x
p
e
r
i
m
e
n
t
e
l
l
e
n
A
u
f
b
a
u
t
e
n
.
D
i
e
D
u
r
c
h
f
￿
u
h
r
u
n
g
d
e
r
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
n
M
e
s
s
u
n
-
g
e
n
,
d
e
r
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
s
o
w
i
e
d
e
r
M
e
s
s
u
n
g
e
n
z
u
r
C
h
a
r
a
k
t
e
r
i
s
i
e
r
u
n
g
v
o
n
K
o
m
p
o
n
e
n
t
e
n
d
e
s
A
u
f
b
a
u
s
s
o
w
i
e
d
e
r
e
n
E
r
g
e
b
n
i
s
s
e
s
i
n
d
I
n
h
a
l
t
d
e
s
n
￿
a
c
h
s
t
e
n
K
a
p
i
t
e
l
s
.
E
i
n
e
D
i
s
k
u
s
s
i
o
n
u
n
d
B
e
w
e
r
t
u
n
g
d
e
r
M
e
s
s
u
n
g
e
n
w
i
r
d
i
m
a
n
s
c
h
l
i
e
￿
e
n
d
e
n
K
a
p
i
t
e
l
v
o
r
g
e
n
o
m
m
e
n
.
H
i
e
r
w
e
r
d
e
n
a
u
c
h
d
i
e
n
e
u
e
s
t
e
n
M
e
s
s
u
n
g
e
n
k
u
r
z
d
a
r
g
e
s
t
e
l
l
t
.
E
i
n
e
a
b
s
c
h
l
i
e
￿
e
n
d
e
Z
u
s
a
m
m
e
n
f
a
s
s
u
n
g
w
i
r
d
a
m
E
n
d
e
d
i
e
s
e
r
A
r
b
e
i
t
g
e
g
e
b
e
n
.
82
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
I
n
d
i
e
s
e
m
K
a
p
i
t
e
l
w
i
r
d
z
u
n
￿
a
c
h
s
t
d
i
e
B
a
n
d
s
t
r
u
k
t
u
r
i
n
e
i
n
e
m
H
a
l
b
l
e
i
t
e
r
e
r
l
￿
a
u
t
e
r
t
.
D
i
e
G
r
u
n
d
-
l
a
g
e
n
v
e
r
s
c
h
i
e
d
e
n
e
r
e
l
e
k
t
r
i
s
c
h
e
r
K
o
n
t
a
k
t
s
c
h
i
c
h
t
e
n
u
n
d
d
e
r
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
w
e
r
d
e
n
e
b
e
n
f
a
l
l
s
i
n
d
i
e
s
e
m
K
a
p
i
t
e
l
d
a
r
g
e
s
t
e
l
l
t
.
E
i
n
e
B
e
s
c
h
r
e
i
b
u
n
g
d
e
r
z
u
r
A
u
s
w
e
r
t
u
n
g
d
e
r
T
H
z
{
D
a
t
e
n
v
e
r
w
e
n
-
d
e
t
e
n
M
o
d
e
l
l
e
s
c
h
l
i
e
￿
t
d
i
e
s
e
s
K
a
p
i
t
e
l
a
b
.
2
.
1
.
H
a
l
b
l
e
i
t
e
r
i
m
e
l
e
k
t
r
i
s
c
h
e
n
u
n
d
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
2
.
1
.
1
.
B
a
n
d
s
t
r
u
k
t
u
r
e
n
i
m
F
e
s
t
k
￿
o
r
p
e
r
I
m
M
o
d
e
l
l
d
e
s
f
r
e
i
e
n
E
l
e
k
t
r
o
n
e
n
g
a
s
e
s
w
e
r
d
e
n
d
i
e
V
a
l
e
n
z
e
l
e
k
t
r
o
n
e
n
i
n
e
i
n
e
m
M
e
t
a
l
l
n
u
r
w
e
n
i
g
d
u
r
c
h
d
a
s
p
e
r
i
o
d
i
s
c
h
e
P
o
t
e
n
t
i
a
l
d
e
r
R
u
m
p
￿
o
n
e
n
b
e
e
i
n
￿
u
￿
t
u
n
d
k
￿
o
n
n
e
n
s
i
c
h
a
n
s
o
n
s
t
e
n
u
n
-
g
e
s
t
￿
o
r
t
b
e
w
e
g
e
n
.
D
u
r
c
h
e
i
n
e
B
r
a
g
g
{
R
e
￿
e
x
i
o
n
d
e
r
W
e
l
l
e
n
f
u
n
k
t
i
o
n
 
a
n
d
e
n
N
e
t
z
e
b
e
n
e
n
d
e
s
K
r
i
s
t
a
l
l
g
i
t
t
e
r
s
m
i
t
P
e
r
i
o
d
e
a
e
n
t
s
t
e
h
t
s
t
a
t
t
d
e
r
f
o
r
t
s
c
h
r
e
i
t
e
n
d
e
n
W
e
l
l
e
d
u
r
c
h
I
n
t
e
r
f
e
r
e
n
z
e
i
-
n
e
s
t
e
h
e
n
d
e
W
e
l
l
e
.
D
e
r
W
e
l
l
e
n
v
e
k
t
o
r
~
k
k
a
n
n
n
i
c
h
t
m
e
h
r
a
l
l
e
E
n
e
r
g
i
e
w
e
r
t
e
E
(
~
k
)
a
n
n
e
h
m
e
n
.
D
i
e
p
a
r
a
b
o
l
i
s
c
h
e
D
i
s
e
r
s
i
o
n
s
r
e
l
a
t
i
o
n
f
￿
u
r
e
i
n
f
r
e
i
e
s
E
l
e
k
t
r
o
n
,
d
i
e
d
e
n
Z
u
s
a
m
m
e
n
h
a
n
g
z
w
i
s
c
h
e
n
W
e
l
l
e
n
v
e
k
t
o
r
~
k
u
n
d
d
e
r
E
n
e
r
g
i
e
E
d
a
r
s
t
e
l
l
t
,
i
s
t
d
a
h
e
r
b
e
i
b
e
s
t
i
m
m
t
e
n
~
k
u
n
t
e
r
b
r
o
c
h
e
n
.
E
s
e
n
t
s
t
e
h
t
e
i
n
e
F
o
l
g
e
v
o
n
S
{
f
￿
o
r
m
i
g
e
n
B
￿
o
g
e
n
w
i
e
i
n
A
b
b
.
2
.
1
s
c
h
e
m
a
t
i
s
c
h
d
a
r
g
e
s
t
e
l
l
t
:
e
r
l
a
u
b
t
e
E
n
e
r
g
i
e
b
e
r
e
i
c
h
e
,
d
i
e
v
o
n
v
e
r
b
o
t
e
n
e
n
E
n
e
r
g
i
e
b
e
r
e
i
c
h
e
n
(
B
a
n
d
l
￿
u
c
k
e
n
)
u
n
t
e
r
b
r
o
c
h
e
n
w
e
r
d
e
n
.
D
i
e
c
h
e
m
i
s
c
h
e
W
e
r
t
i
g
k
e
i
t
d
e
r
G
i
t
t
e
r
b
a
u
s
t
e
i
n
e
u
n
d
d
a
m
i
t
d
i
e
E
l
e
k
t
r
o
n
e
n
k
o
n
￿
g
u
r
a
t
i
o
n
b
e
s
t
i
m
m
t
d
i
e
F
￿
u
l
l
u
n
g
d
e
r
E
n
e
r
g
i
e
b
￿
a
n
d
e
r
.
A
u
f
d
i
e
N
e
r
l
a
u
b
t
e
n
E
n
e
r
g
i
e
n
i
v
e
a
u
s
v
e
r
t
e
i
l
e
n
s
i
c
h
n
a
c
h
d
e
m
P
a
u
l
i
{
P
r
i
n
z
i
p
2
N
E
l
e
k
t
r
o
n
e
n
,
w
e
n
n
d
a
s
B
a
n
d
v
o
l
l
b
e
s
e
t
z
t
i
s
t
.
I
n
e
i
n
e
m
v
o
l
l
b
e
s
e
t
z
t
e
n
B
a
n
d
b
e
i
T
=
0
k
￿
o
n
n
e
n
d
i
e
E
l
e
k
t
r
o
n
e
n
k
e
i
n
e
E
n
e
r
g
i
e
a
u
f
n
e
h
m
e
n
,
o
h
n
e
d
a
s
B
a
n
d
z
u
v
e
r
l
a
s
s
e
n
,
w
e
i
l
k
e
i
n
h
￿
o
h
e
r
e
n
e
r
g
e
t
i
s
c
h
e
r
Z
u
s
t
a
n
d
f
r
e
i
i
s
t
.
E
i
n
v
o
l
l
o
d
e
r
t
e
i
l
w
e
i
s
e
b
e
s
e
t
z
t
e
s
B
a
n
d
(
V
a
l
e
n
z
b
a
n
d
,
e
n
g
l
.
:
v
a
l
e
n
c
e
b
a
n
d
,
V
B
)
l
i
e
g
t
u
n
t
e
r
u
n
b
e
s
e
t
z
t
e
n
B
￿
a
n
d
e
r
n
.
J
e
n
a
c
h
A
b
s
t
a
n
d
d
e
s
V
a
l
e
n
z
b
a
n
d
e
s
z
u
d
e
m
n
￿
a
c
h
s
t
h
￿
o
h
e
r
e
n
l
e
e
r
e
n
B
a
n
d
(
L
e
i
t
u
n
g
s
b
a
n
d
,
e
n
g
l
.
:
c
o
n
d
u
c
t
i
o
n
b
a
n
d
,
C
B
)
b
e
z
e
i
c
h
n
e
t
m
a
n
d
a
s
M
a
t
e
r
i
a
l
a
l
s
I
s
o
l
a
t
o
r
b
e
i
e
i
n
e
m
g
r
o
￿
e
n
E
n
e
r
g
i
e
a
b
s
t
a
n
d
u
n
d
a
l
s
H
a
l
b
l
e
i
t
e
r
b
e
i
e
i
n
e
r
B
a
n
d
l
￿
u
c
k
e
b
i
s
e
t
w
a
2
e
V
.
B
e
i
e
i
n
e
r
B
a
n
d
l
￿
u
c
k
e
v
o
n
m
a
x
.
4
e
V
s
p
r
i
c
h
t
m
a
n
v
o
n
m
e
t
a
l
l
i
s
c
h
e
n
H
a
l
b
l
e
i
t
e
r
n
.
M
e
t
a
l
l
e
b
e
s
i
t
z
e
n
n
i
c
h
t
g
a
n
z
g
e
f
￿
u
l
l
t
e
E
l
e
k
t
r
o
n
e
n
s
c
h
a
l
e
n
.
E
s
s
i
n
d
i
m
V
a
l
e
n
z
b
a
n
d
a
l
s
o
i
m
m
e
r
f
r
e
i
e
L
e
i
t
u
n
g
s
e
l
e
k
t
r
o
n
e
n
v
o
r
h
a
n
d
e
n
,
d
i
e
z
u
m
L
a
d
u
n
g
s
t
r
a
n
s
p
o
r
t
b
e
i
t
r
a
g
e
n
k
￿
o
n
n
e
n
,
d
a
s
M
a
t
e
r
i
a
l
i
s
t
l
e
i
t
e
n
d
.
92
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
A
b
b
i
l
d
u
n
g
2
.
1
.
:
I
n
e
i
n
e
m
K
r
i
s
t
a
l
l
g
i
t
t
e
r
w
i
r
d
d
i
e
E
n
e
r
g
i
e
p
a
r
a
b
e
l
d
e
s
f
r
e
i
e
n
E
l
e
k
t
r
o
n
s
a
u
f
g
e
b
r
o
c
h
e
n
i
n
e
i
n
e
F
o
l
g
e
v
o
n
e
r
l
a
u
b
t
e
n
u
n
d
v
e
r
b
o
t
e
n
e
n
E
n
e
r
g
i
e
b
e
r
e
i
c
h
e
n
.
D
i
e
O
r
d
i
n
a
t
e
z
e
i
g
t
d
i
e
E
n
e
r
g
i
e
i
n
E
i
n
h
e
i
t
e
n
v
o
n
~
2
￿
2
=
2
m
a
2
.
[
6
]
e
n
t
n
o
m
m
e
n
.
2
.
1
.
2
.
V
o
l
u
m
e
n
h
a
l
b
l
e
i
t
e
r
B
e
i
e
i
n
e
r
T
e
m
p
e
r
a
t
u
r
T
6
=
0
i
n
e
i
n
e
m
H
a
l
b
l
e
i
t
e
r
r
e
i
c
h
e
n
d
i
e
A
u
s
l
￿
a
u
f
e
r
d
e
r
F
e
r
m
i
{
V
e
r
t
e
i
l
u
n
g
d
u
r
c
h
d
i
e
k
l
e
i
n
e
r
e
B
a
n
d
l
￿
u
c
k
e
b
i
s
i
n
d
a
s
L
e
i
t
u
n
g
s
b
a
n
d
h
i
n
e
i
n
.
D
i
e
K
o
n
z
e
n
t
r
a
t
i
o
n
d
e
r
f
r
e
i
e
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
e
r
h
￿
o
h
t
s
i
c
h
m
i
t
d
e
r
T
e
m
p
e
r
a
t
u
r
,
d
i
e
L
e
i
t
f
￿
a
h
i
g
k
e
i
t
n
i
m
m
t
z
u
.
G
e
l
a
n
g
t
e
i
n
E
l
e
k
t
r
o
n
v
o
n
d
e
m
V
a
l
e
n
z
b
a
n
d
i
n
d
a
s
L
e
i
t
u
n
g
s
b
a
n
d
,
s
o
l
￿
a
￿
t
e
s
i
m
V
a
l
e
n
z
b
a
n
d
e
i
n
e
n
f
r
e
i
e
n
Z
u
s
t
a
n
d
z
u
r
￿
u
c
k
.
D
i
e
f
e
h
l
e
n
d
e
n
e
g
a
t
i
v
e
L
a
d
u
n
g
a
n
d
i
e
s
e
r
S
t
e
l
l
e
k
a
n
n
w
i
e
e
i
n
e
d
o
r
t
e
i
n
g
e
b
r
a
c
h
t
e
p
o
s
i
t
i
v
e
L
a
d
u
n
g
b
e
t
r
a
c
h
t
e
t
w
e
r
d
e
n
u
n
d
w
i
r
d
a
l
s
D
e
f
e
k
t
e
l
e
k
t
r
o
n
o
d
e
r
L
o
c
h
b
e
z
e
i
c
h
n
e
t
.
D
i
e
B
e
w
e
g
u
n
g
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
e
i
n
e
m
￿
a
u
￿
e
r
e
n
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
w
i
r
d
d
u
r
c
h
d
i
e
B
e
w
e
g
u
n
g
e
i
n
e
s
W
e
l
l
e
n
p
a
k
e
t
s
b
e
s
c
h
r
i
e
b
e
n
.
U
m
e
i
n
l
o
k
a
l
i
s
i
e
r
t
e
s
E
l
e
k
t
r
o
n
m
i
t
d
e
m
I
m
p
u
l
s
~
k
0
z
u
b
e
s
c
h
r
e
i
b
e
n
,
m
u
￿
s
e
i
n
e
W
e
l
l
e
n
f
u
n
k
t
i
o
n
a
u
s
e
i
n
e
r
￿
U
b
e
r
l
a
g
e
r
u
n
g
v
i
e
l
e
r
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
m
i
t
d
e
n
W
e
l
l
e
n
v
e
k
t
o
r
e
n
~
k
a
u
s
e
i
n
e
r
U
m
g
e
b
u
n
g
v
o
n
~
k
0
z
u
s
a
m
m
e
n
g
e
s
e
t
z
t
s
e
i
n
.
M
i
t
d
e
r
D
e
￿
n
i
t
i
o
n
d
e
r
G
r
u
p
p
e
n
g
e
s
c
h
w
i
n
d
i
g
k
e
i
t
~
v
g
=
d
!
=
d
k
u
n
d
!
=
E
=
~
e
r
g
i
b
t
s
i
c
h
d
i
e
￿
A
n
d
e
r
u
n
g
d
e
r
E
n
e
r
g
i
e
d
e
s
W
e
l
l
e
n
p
a
k
e
t
s
d
u
r
c
h
d
i
e
￿
a
u
￿
e
r
e
K
r
a
f
t
~
K
d
u
r
c
h
d
E
(
~
k
)
=
~
K
￿
d
~
s
=
~
K
￿
~
v
g
d
t
:
(
2
.
1
)
D
i
e
G
r
u
p
p
e
n
g
e
s
c
h
w
i
n
d
i
g
k
e
i
t
l
￿
a
￿
t
s
i
c
h
a
u
c
h
a
l
s
~
v
g
=
1
~
g
r
a
d
k
E
(
~
k
)
(
2
.
2
)
1
02
.
1
.
H
a
l
b
l
e
i
t
e
r
i
m
e
l
e
k
t
r
i
s
c
h
e
n
u
n
d
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
a
u
s
d
e
r
B
e
w
e
g
u
n
g
s
g
l
e
i
c
h
u
n
g
s
c
h
r
e
i
b
e
n
,
b
z
w
.
v
e
r
e
i
n
f
a
c
h
t
a
l
s
~
v
g
=
1
~
d
E
d
k
.
M
i
t
d
e
r
B
e
z
i
e
h
u
n
g
d
E
(
~
k
)
=
d
E
(
~
k
)
d
~
k
￿
d
~
k
=
~
~
v
g
￿
d
~
k
(
2
.
3
)
e
r
g
i
b
t
s
i
c
h
m
i
t
G
l
e
i
c
h
u
n
g
(
2
.
1
)
:
~
d
~
k
d
t
=
~
K
=
d
~
p
d
t
:
(
2
.
4
)
D
u
r
c
h
d
i
￿
e
r
e
n
z
i
e
r
e
n
n
a
c
h
d
e
r
Z
e
i
t
t
d
e
r
G
l
e
i
c
h
u
n
g
(
2
.
2
)
e
r
h
￿
a
l
t
m
a
n
d
i
e
B
e
s
c
h
l
e
u
n
i
g
u
n
g
~
a
d
e
s
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
s
i
m
￿
a
u
￿
e
r
e
n
F
e
l
d
:
~
a
=
d
~
v
g
d
t
=
1
~
2
@
2
E
@
k
2
~
K
:
(
2
.
5
)
E
i
n
V
e
r
g
l
e
i
c
h
m
i
t
d
e
r
N
e
w
t
o
n
s
c
h
e
n
B
e
w
e
g
u
n
g
s
g
l
e
i
c
h
u
n
g
~
a
=
1
=
m
￿
~
K
f
￿
u
h
r
t
z
u
d
e
r
E
i
n
f
￿
u
h
r
u
n
g
e
i
n
e
r
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
m
e
￿
:
m
e
￿
=
￿
1
~
2
@
2
E
@
k
2
￿
￿
1
:
(
2
.
6
)
M
i
t
d
i
e
s
e
r
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
b
e
w
e
g
t
s
i
c
h
d
a
s
E
l
e
k
t
r
o
n
d
u
r
c
h
d
a
s
K
r
i
s
t
a
l
l
g
i
t
t
e
r
[
7
]
.
B
e
i
E
n
e
r
-
g
i
e
b
￿
a
n
d
e
r
n
,
d
i
e
n
i
c
h
t
p
a
r
a
b
o
l
i
s
c
h
s
i
n
d
,
i
s
t
d
i
e
e
￿
e
k
t
i
v
e
M
a
s
s
e
a
b
h
￿
a
n
g
i
g
v
o
n
d
e
m
W
e
l
l
e
n
v
e
k
t
o
r
k
,
m
i
t
d
e
m
s
i
c
h
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
b
e
w
e
g
t
.
I
n
d
e
r
N
￿
a
h
e
v
o
n
E
x
t
r
e
m
a
d
e
r
D
i
s
p
e
r
s
i
o
n
s
r
e
l
a
t
i
o
n
k
a
n
n
m
a
n
d
i
e
R
i
c
h
t
u
n
g
s
a
b
h
￿
a
n
g
i
g
k
e
i
t
v
e
r
n
a
c
h
l
￿
a
s
s
i
g
e
n
.
D
i
e
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
n
k
￿
o
n
n
e
n
i
n
d
e
r
E
￿
e
k
t
i
v
m
a
s
s
e
n
n
￿
a
h
e
r
u
n
g
a
l
s
k
o
n
s
t
a
n
t
e
W
e
r
t
e
f
￿
u
r
j
e
w
e
i
l
s
d
i
e
E
l
e
k
t
r
o
n
e
n
(
m
e
)
u
n
d
d
i
e
L
￿
o
c
h
e
r
(
m
h
)
a
n
g
e
s
e
h
e
n
w
e
r
d
e
n
.
L
e
g
t
m
a
n
d
e
n
E
n
e
r
g
i
e
n
u
l
l
p
u
n
k
t
a
u
f
d
i
e
O
b
e
r
k
a
n
t
e
d
e
s
V
a
l
e
n
z
b
a
n
d
e
s
s
o
n
e
h
m
e
n
d
i
e
E
l
e
k
t
r
o
n
{
u
n
d
d
i
e
L
o
c
h
d
i
s
p
e
r
s
i
o
n
d
i
e
f
o
l
g
e
n
d
e
F
o
r
m
a
n
:
E
e
(
~
k
)
=
E
g
a
p
+
~
2
(
~
k
￿
~
k
e
)
2
m
e
b
z
w
.
E
h
(
~
k
)
=
~
2
(
~
k
￿
~
k
h
)
2
m
h
(
2
.
7
)
w
o
b
e
i
~
k
e
,
~
k
h
d
i
e
j
e
w
e
i
l
i
g
e
n
W
e
l
l
e
n
v
e
k
t
o
r
e
n
i
n
d
e
n
S
c
h
e
i
t
e
l
p
u
n
k
t
e
n
d
e
r
P
a
r
a
b
e
l
n
b
e
z
e
i
c
h
n
e
n
.
L
i
e
g
e
n
d
i
e
b
e
i
d
e
n
S
c
h
e
i
t
e
l
p
u
n
k
t
e
￿
u
b
e
r
e
i
n
a
n
d
e
r
,
s
o
b
e
z
e
i
c
h
n
e
t
m
a
n
d
i
e
s
a
l
s
d
i
r
e
k
t
e
n
H
a
l
b
-
l
e
i
t
e
r
,
e
i
n
￿
U
b
e
r
g
a
n
g
i
s
t
n
u
r
m
i
t
e
i
n
e
m
P
h
o
t
o
n
,
o
h
n
e
z
u
s
￿
a
t
z
l
i
c
h
e
s
P
h
o
n
o
n
,
m
￿
o
g
l
i
c
h
.
B
e
i
e
i
-
n
e
m
i
n
d
i
r
e
k
t
e
n
H
a
l
b
l
e
i
t
e
r
k
a
n
n
n
u
r
e
i
n
P
h
o
n
o
n
{
a
s
s
i
s
t
i
e
r
t
e
r
￿
U
b
e
r
g
a
n
g
o
d
e
r
￿
U
b
e
r
g
￿
a
n
g
e
m
i
t
h
￿
o
h
e
r
e
n
e
r
g
e
t
i
s
c
h
e
n
P
h
o
t
o
n
e
n
s
t
a
t
t
￿
n
d
e
n
.
D
i
e
H
a
l
b
l
e
i
t
e
r
m
a
t
e
r
i
a
l
i
e
n
G
a
A
s
u
n
d
A
l
0
:
3
G
a
0
:
7
A
s
s
o
w
i
e
I
n
A
s
,
a
u
s
d
e
n
e
n
d
i
e
i
n
d
i
e
s
e
r
A
r
b
e
i
t
u
n
-
t
e
r
s
u
c
h
t
e
n
P
r
o
b
e
n
b
e
s
t
e
h
e
n
,
g
e
h
￿
o
r
e
n
z
u
r
G
r
u
p
p
e
d
e
r
I
I
I
{
V
{
V
e
r
b
i
n
d
u
n
g
s
h
a
l
b
l
e
i
t
e
r
.
S
i
e
s
i
n
d
d
i
-
r
e
k
t
e
H
a
l
b
l
e
i
t
e
r
u
n
d
k
r
i
s
t
a
l
l
i
s
i
e
r
e
n
i
n
Z
i
n
k
b
l
e
n
d
e
s
t
r
u
k
t
u
r
m
i
t
e
i
n
e
m
k
u
b
i
s
c
h
￿
￿
a
c
h
e
n
z
e
n
t
r
i
e
r
t
e
n
B
r
a
v
a
i
s
{
G
i
t
t
e
r
.
D
i
e
B
￿
a
n
d
e
r
d
e
r
E
l
e
k
t
r
o
n
e
n
,
d
e
r
s
c
h
w
e
r
e
n
u
n
d
d
e
r
l
e
i
c
h
t
e
n
L
￿
o
c
h
e
r
s
i
n
d
i
n
d
e
r
N
￿
a
h
e
d
e
s
￿
{
P
u
n
k
t
e
s
p
a
r
a
b
o
l
i
s
c
h
.
D
i
e
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
n
s
o
w
o
h
l
d
e
r
E
l
e
k
t
r
o
n
e
n
a
l
s
a
u
c
h
d
e
r
L
￿
o
c
h
e
r
i
n
G
a
A
s
k
￿
o
n
n
e
n
a
l
s
i
s
o
t
r
o
p
a
n
g
e
s
e
h
e
n
w
e
r
d
e
n
.
2
.
1
.
3
.
H
a
l
b
l
e
i
t
e
r
￿
u
b
e
r
g
i
t
t
e
r
D
u
r
c
h
d
i
e
p
e
r
i
o
d
i
s
c
h
e
A
n
e
i
n
a
n
d
e
r
r
e
i
h
u
n
g
v
o
n
z
w
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
H
a
l
b
l
e
i
t
e
r
m
a
t
e
r
i
a
l
i
e
n
m
i
t
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
n
B
a
n
d
l
￿
u
c
k
e
n
k
a
n
n
d
e
m
H
a
l
b
l
e
i
t
e
r
e
i
n
e
z
u
s
￿
a
t
z
l
i
c
h
e
S
t
r
u
k
t
u
r
a
u
f
g
e
p
r
￿
a
g
t
w
e
r
-
d
e
n
.
S
i
n
d
d
i
e
S
c
h
i
c
h
t
d
i
c
k
e
n
k
l
e
i
n
e
r
a
l
s
d
i
e
K
o
h
￿
a
r
e
n
z
l
￿
a
n
g
e
n
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
,
s
o
n
e
n
n
t
m
a
n
1
12
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
e
i
n
e
s
o
l
c
h
e
A
n
o
r
d
n
u
n
g
Q
u
a
n
t
e
n
t
o
p
f
s
t
r
u
k
t
u
r
.
D
u
r
c
h
d
i
e
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
n
B
a
n
d
l
￿
u
c
k
e
n
e
n
t
s
t
e
-
h
e
n
B
a
n
d
l
￿
u
c
k
e
n
s
p
r
￿
u
n
g
e
,
d
i
e
m
i
t
￿
E
V
f
￿
u
r
d
a
s
V
a
l
e
n
z
b
a
n
d
u
n
d
￿
E
C
f
￿
u
r
d
a
s
L
e
i
t
u
n
g
s
b
a
n
d
a
n
g
e
g
e
b
e
n
w
e
r
d
e
n
.
J
e
n
a
c
h
A
r
t
d
e
r
B
a
n
d
l
￿
u
c
k
e
n
d
e
r
b
e
i
d
e
n
M
a
t
e
r
i
a
l
i
e
n
b
i
l
d
e
n
s
i
c
h
d
i
r
e
k
t
e
(
T
y
p
I
)
o
d
e
r
i
n
d
i
r
e
k
t
e
(
T
y
p
I
I
)
Q
u
a
n
t
e
n
t
o
p
f
s
t
r
u
k
t
u
r
e
n
.
A
b
b
.
2
.
2
z
e
i
g
t
d
a
s
B
a
n
d
s
t
r
u
k
t
u
r
p
r
o
￿
l
e
i
n
e
s
T
y
p
I
Q
u
a
n
t
e
n
t
o
p
f
e
s
.
Mat. 1 Mat. 1 Mat. 2
E
z
∆EV > 0
∆EC > 0
A
b
b
i
l
d
u
n
g
2
.
2
.
:
S
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
B
a
n
d
s
t
r
u
k
t
u
r
p
r
o
￿
l
e
s
i
n
e
i
n
e
m
T
y
p
I
{
￿
U
b
e
r
g
i
t
t
e
r
.
B
e
i
T
y
p
I
Q
u
a
n
t
e
n
t
￿
o
p
f
e
n
b
i
l
d
e
t
e
i
n
M
a
t
e
r
i
a
l
s
o
w
o
h
l
f
￿
u
r
d
a
s
V
a
l
e
n
z
{
a
l
s
a
u
c
h
f
￿
u
r
d
a
s
L
e
i
t
u
n
g
s
-
b
a
n
d
e
i
n
e
n
P
o
t
e
n
t
i
a
l
t
o
p
f
(
M
a
t
e
r
i
a
l
1
)
.
U
m
￿
U
b
e
r
g
i
t
t
e
r
h
e
r
z
u
s
t
e
l
l
e
n
,
w
e
r
d
e
n
H
a
l
b
l
e
i
t
e
r
m
i
t
u
n
-
t
e
r
s
c
h
i
e
d
l
i
c
h
e
n
B
a
n
d
l
￿
u
c
k
e
n
a
b
e
r
m
￿
o
g
l
i
c
h
s
t
g
l
e
i
c
h
e
r
G
i
t
t
e
r
k
o
n
s
t
a
n
t
e
g
e
w
￿
a
h
l
t
,
u
m
m
e
c
h
a
n
i
s
c
h
e
V
e
r
s
p
a
n
n
u
n
g
e
n
a
n
d
e
n
￿
U
b
e
r
g
￿
a
n
g
e
n
d
e
r
M
a
t
e
r
i
a
l
i
e
n
d
u
r
c
h
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
G
i
t
t
e
r
k
o
n
s
t
a
n
t
e
n
z
u
v
e
r
m
e
i
d
e
n
.
G
a
A
s
u
n
d
A
l
x
G
a
1
￿
x
A
s
s
t
e
l
l
e
n
e
i
n
s
o
l
c
h
e
s
S
y
s
t
e
m
d
a
r
.
J
e
n
a
c
h
A
l
{
G
e
h
a
l
t
e
n
t
s
t
e
h
e
n
d
i
r
e
k
t
e
o
d
e
r
i
n
d
i
r
e
k
t
e
Q
u
a
n
t
e
n
t
￿
o
p
f
e
m
i
t
e
i
n
e
r
P
o
t
e
n
t
i
a
l
t
i
e
f
e
v
o
n
e
i
n
i
g
e
n
1
0
0
m
e
V
.
D
i
e
M
o
l
e
-
k
u
l
a
r
s
t
r
a
h
l
e
p
i
t
a
x
i
e
(
e
n
g
l
.
:
M
o
l
e
c
u
l
a
r
B
e
a
m
E
p
i
t
a
x
i
e
,
M
B
E
)
e
r
m
￿
o
g
l
i
c
h
t
e
s
,
s
o
g
a
r
m
o
n
o
l
a
g
i
g
e
S
c
h
i
c
h
t
e
n
h
e
r
z
u
s
t
e
l
l
e
n
,
d
i
e
a
l
s
e
i
n
z
e
l
n
e
r
Q
u
a
n
t
e
n
t
o
p
f
(
e
n
g
l
.
:
s
i
n
g
l
e
q
u
a
n
t
u
m
w
e
l
l
,
S
Q
W
)
,
m
e
h
-
r
e
r
e
u
n
g
e
k
o
p
p
e
l
t
e
(
e
n
g
l
.
:
m
u
l
t
i
p
l
e
q
u
a
n
t
u
m
w
e
l
l
s
,
M
Q
W
)
o
d
e
r
v
i
e
l
e
g
e
k
o
p
p
e
l
t
e
Q
u
a
n
t
e
n
t
￿
o
p
f
e
(
e
n
g
l
.
:
s
u
p
e
r
l
a
t
t
i
c
e
,
S
L
)
d
u
r
c
h
e
n
t
s
p
r
e
c
h
e
n
d
e
s
A
b
w
e
c
h
s
e
l
n
d
e
r
M
a
t
e
r
i
a
l
i
e
n
u
n
d
d
u
r
c
h
W
a
h
l
d
e
r
P
a
r
a
m
e
t
e
r
w
i
e
S
c
h
i
c
h
t
d
i
c
k
e
u
n
d
D
o
t
i
e
r
u
n
g
(
A
l
{
G
e
h
a
l
t
)
g
e
w
a
c
h
s
e
n
w
e
r
d
e
n
k
￿
o
n
n
e
n
.
D
i
e
K
o
p
p
l
u
n
g
d
e
r
Q
u
a
n
t
e
n
t
￿
o
p
f
e
w
i
r
d
h
a
u
p
t
s
￿
a
c
h
l
i
c
h
￿
u
b
e
r
d
i
e
D
i
c
k
e
d
e
r
B
a
r
r
i
e
r
e
n
b
e
s
t
i
m
m
t
.
S
o
k
a
n
n
m
a
n
d
i
e
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
b
e
i
u
n
g
e
k
o
p
p
e
l
t
e
n
Q
u
a
n
t
e
n
t
￿
o
p
f
e
n
i
n
d
e
n
e
i
n
z
e
l
n
e
n
T
￿
o
p
f
e
n
l
o
k
a
l
i
s
i
e
r
e
n
o
d
e
r
d
u
r
c
h
d
￿
u
n
n
e
r
e
B
a
r
r
i
e
r
e
n
d
a
s
T
u
n
n
e
l
n
z
w
i
s
c
h
e
n
v
e
r
s
c
h
i
e
d
e
n
e
n
T
￿
o
p
f
e
n
e
r
l
a
u
-
b
e
n
.
I
m
F
a
l
l
e
v
o
n
￿
U
b
e
r
g
i
t
t
e
r
n
e
r
f
o
l
g
t
e
i
n
e
D
e
l
o
k
a
l
i
s
i
e
r
u
n
g
￿
u
b
e
r
d
a
s
g
a
n
z
e
￿
U
b
e
r
g
i
t
t
e
r
.
D
u
r
c
h
d
a
s
￿
U
b
e
r
l
a
p
p
e
n
v
o
n
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
e
n
t
s
t
e
h
e
n
d
i
e
s
o
g
.
M
i
n
i
b
￿
a
n
d
e
r
(
M
B
)
.
I
n
d
e
n
v
e
r
w
e
n
d
e
-
t
e
n
￿
U
b
e
r
g
i
t
t
e
r
s
t
r
u
k
t
u
r
e
n
b
i
l
d
e
n
s
i
c
h
s
e
n
k
r
e
c
h
t
z
u
d
e
r
W
a
c
h
s
t
u
m
s
r
i
c
h
t
u
n
g
d
i
e
M
i
n
i
b
￿
a
n
d
e
r
f
￿
u
r
j
e
d
e
i
m
u
n
g
e
k
o
p
p
e
l
t
e
n
Q
u
a
n
t
e
n
t
o
p
f
d
i
s
k
r
e
t
e
E
n
e
r
g
i
e
E
n
d
e
r
E
l
e
k
t
r
o
n
e
n
,
d
e
r
s
c
h
w
e
r
e
n
u
n
d
d
e
r
1
22
.
1
.
H
a
l
b
l
e
i
t
e
r
i
m
e
l
e
k
t
r
i
s
c
h
e
n
u
n
d
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
l
e
i
c
h
t
e
n
L
￿
o
c
h
e
r
a
u
s
.
D
i
e
E
n
e
r
g
i
e
d
i
s
p
e
r
s
i
o
n
e
r
g
i
b
t
s
i
c
h
a
u
s
e
i
n
e
m
T
i
g
h
t
{
B
i
n
d
i
n
g
{
M
o
d
e
l
l
1
z
u
E
e
(
k
z
)
=
E
n
￿
￿
n
2
c
o
s
k
z
d
(
2
.
8
)
m
i
t
d
e
r
j
e
w
e
i
l
i
g
e
n
M
i
n
i
b
a
n
d
b
r
e
i
t
e
￿
n
[
9
]
.
A
b
b
i
l
d
u
n
g
2
.
3
.
:
M
i
n
i
b
a
n
d
{
E
n
e
r
g
i
e
d
i
s
p
e
r
s
i
o
n
i
n
e
i
n
e
m
￿
U
b
e
r
g
i
t
t
e
r
.
P
a
r
a
l
l
e
l
z
u
d
e
n
￿
U
b
e
r
g
i
t
t
e
r
s
c
h
i
c
h
t
e
n
(
x
y
{
E
b
e
n
e
)
e
x
i
s
t
i
e
r
t
d
i
e
p
a
r
a
b
o
l
i
s
c
h
e
D
i
s
p
e
r
s
i
o
n
s
r
e
l
a
t
i
o
n
e
i
n
e
s
V
o
l
u
m
e
n
m
a
t
e
r
i
a
l
s
.
[
9
]
e
n
t
n
o
m
m
e
n
.
P
a
r
a
l
l
e
l
z
u
d
e
n
￿
U
b
e
r
g
i
t
t
e
r
s
c
h
i
c
h
t
e
n
e
n
t
s
t
e
h
t
d
i
e
n
o
r
m
a
l
e
p
a
r
a
b
o
l
i
s
c
h
e
E
n
e
r
g
i
e
d
i
s
p
e
r
s
i
o
n
,
w
i
e
s
i
e
i
n
A
b
b
.
2
.
3
z
u
s
a
m
m
e
n
m
i
t
d
e
r
E
n
e
r
g
i
e
d
i
e
p
e
r
i
o
n
i
n
W
a
c
h
s
t
u
m
s
r
i
c
h
t
u
n
g
z
d
e
s
￿
U
b
e
r
g
i
t
t
e
r
s
d
a
r
g
e
s
t
e
l
l
t
i
s
t
.
A
l
s
G
e
s
a
m
t
e
n
e
r
g
i
e
d
e
s
T
e
i
l
c
h
e
n
s
b
e
i
i
s
o
t
r
o
p
e
n
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
n
i
n
d
e
r
x
y
{
E
b
e
n
e
e
r
g
i
b
t
s
i
c
h
:
E
n
(
~
k
)
=
E
n
￿
￿
n
2
c
o
s
k
z
d
+
~
2
k
2
x
+
k
2
y
2
m
e
￿
:
(
2
.
9
)
D
i
e
￿
U
b
e
r
g
i
t
t
e
r
{
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
e
r
g
e
b
e
n
s
i
c
h
z
u
 
(
k
z
;
z
)
=
1
p
N
N
X
n
=
1
e
i
k
z
n
d
￿
(
z
￿
n
d
)
(
2
.
1
0
)
b
e
i
e
i
n
e
m
￿
U
b
e
r
g
i
t
t
e
r
v
o
n
N
P
e
r
i
o
d
e
n
m
i
t
E
n
v
e
l
o
p
e
f
u
n
k
t
i
o
n
e
n
￿
(
z
￿
n
d
)
d
e
s
G
r
u
n
d
z
u
s
t
a
n
d
e
s
E
1
i
m
i
s
o
l
i
e
r
t
e
n
Q
u
a
n
t
e
n
t
o
p
f
n
.
E
i
n
w
e
i
t
e
r
e
r
P
a
r
a
m
e
t
e
r
f
￿
u
r
d
i
e
K
o
p
p
l
u
n
g
z
w
i
s
c
h
e
n
d
e
n
Q
u
a
n
-
t
e
n
t
￿
o
p
f
e
n
i
s
t
d
i
e
e
￿
e
k
t
i
v
e
M
a
s
s
e
.
D
i
e
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
v
o
n
E
l
e
k
t
r
o
n
e
n
m
i
t
e
i
n
e
r
g
e
r
i
n
g
e
r
e
n
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
s
i
n
d
s
o
m
i
t
s
t
￿
a
r
k
e
r
g
e
k
o
p
p
e
l
t
a
l
s
d
i
e
v
o
n
s
c
h
w
e
r
e
n
L
￿
o
c
h
e
r
n
m
i
t
e
i
n
e
r
g
r
o
￿
e
n
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
,
d
i
e
B
r
e
i
t
e
d
e
r
L
o
c
h
m
i
n
i
b
￿
a
n
d
e
r
w
i
r
d
d
a
h
e
r
g
e
r
i
n
g
e
r
.
1
E
s
w
i
r
d
n
u
r
d
i
e
W
e
c
h
s
e
l
w
i
r
k
u
n
g
z
w
i
s
c
h
e
n
n
￿
a
c
h
s
t
e
n
N
a
c
h
b
a
r
n
b
e
t
r
a
c
h
t
e
t
,
d
i
e
s
e
s
i
n
d
a
b
e
r
s
t
a
r
k
g
e
k
o
p
p
e
l
t
[
8
]
.
1
32
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
2
.
1
.
4
.
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
D
i
e
p
e
r
i
o
d
i
s
c
h
e
B
a
n
d
s
t
r
u
k
t
u
r
e
i
n
e
s
￿
U
b
e
r
g
i
t
t
e
r
s
w
i
r
d
d
u
r
c
h
d
a
s
A
n
l
e
g
e
n
e
i
n
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
-
d
e
s
F
s
e
n
k
r
e
c
h
t
z
u
d
e
n
S
c
h
i
c
h
t
e
b
e
n
e
n
i
n
d
e
r
T
r
a
n
s
l
a
t
i
o
n
s
i
n
v
a
r
i
a
n
z
a
u
f
g
e
b
r
o
c
h
e
n
.
M
i
t
d
e
m
F
e
l
d
F
w
e
r
d
e
n
d
i
e
E
i
n
z
e
l
q
u
a
n
t
e
n
t
o
p
f
n
i
v
e
a
u
s
u
m
e
F
d
e
n
e
r
g
e
t
i
s
c
h
g
e
g
e
n
e
i
n
a
n
d
e
r
v
e
r
s
c
h
o
b
e
n
.
d
i
s
t
d
a
b
e
i
d
i
e
￿
U
b
e
r
g
i
t
t
e
r
p
e
r
i
o
d
e
.
M
i
t
s
t
e
i
g
e
n
d
e
m
F
e
l
d
n
i
m
m
t
d
a
b
e
i
d
i
e
K
o
p
p
l
u
n
g
d
e
r
N
i
v
e
a
u
s
s
t
a
r
k
a
b
,
s
o
d
a
￿
e
i
n
e
L
o
k
a
l
i
s
i
e
r
u
n
g
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
w
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
i
n
e
i
n
z
e
l
n
e
n
Q
u
a
n
t
e
n
t
￿
o
p
f
e
n
e
i
n
s
e
t
z
t
.
D
i
e
M
i
n
i
b
￿
a
n
d
e
r
s
p
a
l
t
e
n
i
n
d
i
e
s
o
g
.
W
a
n
n
i
e
r
{
S
t
a
r
k
{
Z
u
s
t
￿
a
n
d
e
a
u
f
[
1
0
]
.
D
a
d
i
e
S
t
￿
a
r
k
e
d
e
r
L
o
k
a
l
i
s
i
e
r
u
n
g
a
u
c
h
v
o
n
d
e
r
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
a
b
h
￿
a
n
g
t
,
w
e
r
d
e
n
d
i
e
s
c
h
w
e
-
r
e
n
L
￿
o
c
h
e
r
s
c
h
o
n
b
e
i
g
e
r
i
n
g
e
n
F
e
l
d
s
t
￿
a
r
k
e
n
v
o
n
e
i
n
i
g
e
n
k
V
/
c
m
v
o
l
l
s
t
￿
a
n
d
i
g
l
o
k
a
l
i
s
i
e
r
t
,
w
￿
a
h
r
e
n
d
d
i
e
E
l
e
k
t
r
o
n
e
n
u
n
d
d
i
e
l
e
i
c
h
t
e
n
L
￿
o
c
h
e
r
n
o
c
h
￿
u
b
e
r
m
e
h
r
e
r
e
￿
U
b
e
r
g
i
t
t
e
r
p
e
r
i
o
d
e
n
d
e
l
o
k
a
l
i
s
i
e
r
t
b
l
e
i
b
e
n
.
D
i
e
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
b
l
e
i
b
e
n
a
u
f
d
i
e
L
￿
a
n
g
e
d
e
s
v
e
r
k
i
p
p
t
e
n
M
i
n
i
b
a
n
d
s
b
e
s
c
h
r
￿
a
n
k
t
,
s
o
d
a
￿
m
a
n
f
￿
u
r
e
i
n
e
b
e
s
t
i
m
m
t
e
e
l
e
k
t
r
i
s
c
h
e
F
e
l
d
s
t
￿
a
r
k
e
e
i
n
e
L
o
k
a
l
i
s
i
e
r
u
n
g
s
l
￿
a
n
g
e
￿
d
e
￿
n
i
e
r
e
n
k
a
n
n
.
S
i
e
g
i
b
t
d
a
s
V
e
r
h
￿
a
l
t
n
i
s
d
e
r
M
i
n
i
b
a
n
d
b
r
e
i
t
e
￿
z
u
d
e
r
A
u
f
s
p
a
l
t
u
n
g
d
e
r
N
i
v
e
a
u
s
e
F
a
n
,
u
n
d
i
s
t
d
a
m
i
t
e
i
n
e
G
r
￿
o
￿
e
z
u
r
B
e
s
c
h
r
e
i
b
u
n
g
d
e
r
V
e
r
k
i
p
p
u
n
g
d
e
s
M
i
n
i
b
a
n
d
e
s
:
￿
￿
￿
e
F
￿
4
￿
e
F
:
(
2
.
1
1
)
￿
i
s
t
d
a
s
￿
U
b
e
r
l
a
p
p
i
n
t
e
g
r
a
l
d
e
r
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
b
e
n
a
c
h
b
a
r
t
e
r
Q
u
a
n
t
e
n
t
￿
o
p
f
e
.
F
￿
u
r
e
i
n
e
e
n
e
r
g
e
-
t
i
s
c
h
e
V
e
r
s
c
h
i
e
b
u
n
g
d
e
r
N
i
v
e
a
u
s
v
o
n
d
e
r
M
i
n
i
b
a
n
d
b
r
e
i
t
e
(
e
F
d
=
￿
)
s
i
n
d
d
i
e
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
v
o
l
l
s
t
￿
a
n
d
i
g
i
n
e
i
n
z
e
l
n
e
n
Q
u
a
n
t
e
n
t
￿
o
p
f
e
n
l
o
k
a
l
i
s
i
e
r
t
.
F
o
l
g
e
n
d
e
z
e
i
t
u
n
a
b
h
￿
a
n
g
i
g
e
S
c
h
r
￿
o
d
i
n
g
e
r
{
G
l
e
i
c
h
u
n
g
b
e
s
c
h
r
e
i
b
t
d
i
e
B
e
w
e
g
u
n
g
e
i
n
e
s
E
l
e
k
t
r
o
n
s
i
n
d
e
r
R
i
c
h
t
u
n
g
z
e
i
n
e
s
a
n
g
e
l
e
g
t
e
n
k
o
n
s
t
a
n
t
e
n
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
F
:
￿
￿
~
2
2
m
e
d
d
z
2
+
e
F
z
+
U
(
z
)
￿
 
(
z
)
=
E
 
(
z
)
;
(
2
.
1
2
)
w
o
b
e
i
U
(
z
)
d
a
s
￿
U
b
e
r
g
i
t
t
e
r
p
o
t
e
n
t
i
a
l
i
s
t
.
M
i
t
e
i
n
e
m
T
i
g
h
t
{
B
i
n
d
i
n
g
{
A
n
s
a
t
z
k
a
n
n
d
i
e
S
c
h
r
￿
o
d
i
n
g
e
r
{
G
l
e
i
c
h
u
n
g
f
￿
u
r
e
i
n
￿
U
b
e
r
g
i
t
t
e
r
a
u
s
2
N
+
1
P
e
r
i
o
d
e
n
g
e
l
￿
o
s
t
w
e
r
d
e
n
[
1
0
]
.
D
e
r
N
u
l
l
-
p
u
n
k
t
d
e
s
e
l
e
k
t
r
i
s
c
h
e
n
P
o
t
e
n
t
i
a
l
s
l
i
e
g
t
i
n
d
e
r
m
i
t
t
l
e
r
e
n
P
e
r
i
o
d
e
.
D
u
r
c
h
￿
U
b
e
r
l
a
g
e
r
u
n
g
d
e
r
G
r
u
n
d
z
u
s
t
a
n
d
s
{
E
n
v
e
l
o
p
e
f
u
n
k
t
i
o
n
e
n
￿
(
z
￿
n
d
)
d
e
s
i
s
o
l
i
e
r
t
e
n
Q
u
a
n
t
e
n
t
o
p
f
s
i
n
d
e
r
n
{
t
e
n
P
e
-
r
i
o
d
e
e
r
g
e
b
e
n
s
i
c
h
d
i
e
E
n
v
e
l
o
p
e
f
u
n
k
t
i
o
n
e
n
 
m
(
z
)
d
e
s
￿
U
b
e
r
g
i
t
t
e
r
s
:
 
m
(
z
)
=
+
N
X
n
=
￿
N
c
(
n
￿
m
)
￿
(
z
￿
n
d
)
:
(
2
.
1
3
)
V
e
r
n
a
c
h
l
￿
a
s
s
i
g
t
m
a
n
d
i
e
K
o
p
p
l
u
n
g
m
i
t
w
e
i
t
e
r
e
n
M
i
n
i
b
￿
a
n
d
e
r
n
u
n
d
b
e
t
r
a
c
h
t
e
t
n
u
r
d
i
e
W
e
c
h
s
e
l
w
i
r
k
u
n
g
e
n
z
w
i
s
c
h
e
n
d
e
n
d
i
r
e
k
t
b
e
n
a
c
h
b
a
r
t
e
n
T
￿
o
p
f
e
n
,
s
o
w
e
r
d
e
n
d
i
e
K
o
e
Æ
z
i
e
n
t
e
n
c
(
n
￿
m
)
=
c
￿
(
￿
=
n
￿
m
)
d
u
r
c
h
d
i
e
B
e
s
s
e
l
f
u
n
k
t
i
o
n
e
n
J
￿
g
e
g
e
b
e
n
[
1
0
]
:
c
￿
=
J
￿
￿
2
￿
e
F
d
￿
￿
￿
￿
2
e
F
d
￿
:
(
2
.
1
4
)
O
h
n
e
e
l
e
k
t
r
i
s
c
h
e
s
F
e
l
d
(
F
=
0
)
e
r
g
i
b
t
s
i
c
h
d
a
s
q
u
a
s
i
k
o
n
i
n
u
i
e
r
l
i
c
h
e
S
p
e
k
t
r
u
m
d
e
s
E
l
e
k
t
r
o
n
M
i
n
i
b
a
n
d
s
:
E
(
m
)
=
E
1
￿
2
￿
e
1
c
o
s
m
d
￿
E
1
￿
￿
e
1
2
c
o
s
m
d
;
(
2
.
1
5
)
1
42
.
1
.
H
a
l
b
l
e
i
t
e
r
i
m
e
l
e
k
t
r
i
s
c
h
e
n
u
n
d
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
w
o
b
e
i
m
d
e
r
B
l
o
c
h
{
W
e
l
l
e
n
v
e
k
t
o
r
i
s
t
.
E
i
n
s
t
a
r
k
e
s
e
l
e
k
t
r
i
s
c
h
e
s
F
e
l
d
(
N
e
F
d
￿
￿
)
e
r
m
￿
o
g
l
i
c
h
t
d
i
e
A
n
n
￿
a
h
e
r
u
n
g
d
e
r
B
e
s
s
e
l
f
u
n
k
t
i
o
n
e
n
d
u
r
c
h
J
￿
￿
￿
2
e
F
d
￿
￿
1
j
￿
j
!
￿
￿
4
e
F
d
￿
j
￿
j
(
2
.
1
6
)
u
n
d
f
￿
u
h
r
t
z
u
￿
a
q
u
i
d
i
s
t
a
n
t
e
n
E
i
g
e
n
e
n
e
r
g
i
e
n
d
e
r
E
l
e
k
t
r
o
n
e
n
u
n
d
s
o
z
u
d
e
r
A
u
s
b
i
l
d
u
n
g
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
[
1
1
]
:
E
(
m
)
=
E
1
+
m
e
F
d
;
￿
N
￿
m
￿
N
:
(
2
.
1
7
)
F
￿
u
r
d
i
e
L
o
c
h
{
Z
u
s
t
￿
a
n
d
e
i
m
V
a
l
e
n
z
b
a
n
d
k
a
n
n
e
i
n
a
n
a
l
o
g
e
s
S
p
e
k
t
r
u
m
h
e
r
g
e
l
e
i
t
e
t
w
e
r
d
e
n
.
J
e
n
a
c
h
a
n
g
e
l
e
g
t
e
m
F
e
l
d
F
￿
a
n
d
e
r
t
s
i
c
h
d
i
e
A
b
s
o
r
p
t
i
o
n
v
o
n
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
a
a
r
e
n
,
d
i
e
d
u
r
c
h
E
i
n
s
t
r
a
h
l
u
n
g
v
o
n
L
i
c
h
t
g
e
n
e
r
i
e
r
t
w
e
r
d
e
n
.
I
m
f
e
l
d
f
r
e
i
e
n
F
a
l
l
i
n
A
b
b
.
2
.
4
a
w
e
r
d
e
n
P
h
o
t
o
n
e
n
a
b
s
o
r
b
i
e
r
t
,
d
e
r
e
n
E
n
e
r
g
i
e
g
r
￿
o
￿
e
r
(
u
n
d
k
l
e
i
n
e
r
)
a
l
s
d
i
e
d
e
s
A
b
s
t
a
n
d
s
d
e
r
O
b
e
r
k
a
n
t
e
(
U
n
t
e
r
k
a
n
-
t
e
)
d
e
s
n
{
t
e
n
V
a
l
e
n
z
m
i
n
i
b
a
n
d
s
z
u
d
e
r
U
n
t
e
r
k
a
n
t
e
(
O
b
e
r
k
a
n
t
e
)
d
e
s
n
{
t
e
n
L
e
i
t
u
n
g
s
m
i
n
i
b
a
n
d
s
i
s
t
.
M
i
t
s
t
e
i
g
e
n
d
e
r
F
e
l
d
s
t
￿
a
r
k
e
w
e
r
d
e
n
P
h
o
t
o
n
e
n
s
t
a
t
t
i
n
e
i
n
e
m
b
r
e
i
t
e
n
A
b
s
o
r
p
t
i
o
n
s
b
a
n
d
n
u
r
b
e
i
E
n
e
r
g
i
e
n
i
n
￿
a
q
u
i
d
i
s
t
a
n
t
e
n
A
b
s
t
￿
a
n
d
e
n
a
b
s
o
r
b
i
e
r
t
.
D
i
e
s
e
k
a
n
n
m
a
n
a
l
s
d
i
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
Z
u
s
t
￿
a
n
d
e
d
e
s
V
a
l
e
n
z
{
u
n
d
d
e
s
L
e
i
t
u
n
g
s
b
a
n
d
e
s
i
d
e
n
t
i
￿
z
i
e
r
e
n
.
F
￿
u
r
e
i
n
e
n
￿
U
b
e
r
g
a
n
g
m
￿
u
s
s
e
n
d
i
e
Z
u
s
t
￿
a
n
d
e
d
e
s
E
l
e
k
t
r
o
n
s
u
n
d
d
e
s
L
o
c
h
s
e
i
n
e
n
￿
U
b
e
r
l
a
p
p
b
e
s
i
t
z
e
n
.
D
e
r
￿
U
b
e
r
g
a
n
g
z
w
i
s
c
h
e
n
e
i
-
n
e
m
E
l
e
k
t
r
o
n
{
Z
u
s
t
a
n
d
d
e
s
s
e
n
W
e
l
l
e
n
f
u
n
k
t
i
o
n
i
m
i
{
t
e
n
Q
u
a
n
t
e
n
t
o
p
f
z
e
n
t
r
i
e
r
t
i
s
t
u
n
d
e
i
n
e
m
L
o
c
h
{
Z
u
s
t
a
n
d
,
z
e
n
t
r
i
e
r
t
i
m
j
{
t
e
n
Q
u
a
n
t
e
n
t
o
p
f
,
w
i
r
d
m
i
t
d
e
m
W
a
n
n
i
e
r
{
S
t
a
r
k
{
I
n
d
e
x
k
=
i
￿
j
b
e
z
e
i
c
h
n
e
t
.
Z
u
s
￿
a
t
z
l
i
c
h
e
r
h
￿
a
l
t
d
e
r
￿
U
b
e
r
g
a
n
g
e
i
n
v
o
r
a
n
g
e
s
t
e
l
l
t
e
s
h
h
o
d
e
r
l
h
f
￿
u
r
S
c
h
w
e
r
{
o
d
e
r
L
e
i
c
h
t
l
o
c
h
z
u
s
t
￿
a
n
d
e
.
B
e
i
￿
U
b
e
r
g
￿
a
n
g
e
n
i
n
n
e
r
h
a
l
b
e
i
n
e
s
Q
u
a
n
t
e
n
t
o
p
f
s
(
k
=
0
)
s
p
r
i
c
h
t
m
a
n
v
o
n
I
n
t
r
a
w
e
l
l
{
,
a
n
d
e
r
n
f
a
l
l
s
(
k
6
=
0
)
v
o
n
I
n
t
e
r
w
e
l
l
{
￿
U
b
e
r
g
￿
a
n
g
e
n
.
I
n
A
b
b
.
2
.
4
b
s
i
n
d
e
i
n
i
g
e
￿
U
b
e
r
g
￿
a
n
g
e
b
e
i
e
i
n
e
r
m
i
t
t
l
e
r
e
n
F
e
l
d
s
t
￿
a
r
k
e
s
c
h
e
m
a
t
i
s
c
h
d
a
r
g
e
s
t
e
l
l
t
.
￿
U
b
e
r
g
￿
a
n
g
e
m
i
t
p
o
s
i
t
i
v
e
m
I
n
d
e
x
e
n
t
s
p
r
e
-
c
h
e
n
d
a
b
e
i
i
m
m
e
r
￿
U
b
e
r
g
￿
a
n
g
e
n
m
i
t
h
￿
o
h
e
r
e
n
E
n
e
r
g
i
e
n
a
l
s
b
e
i
d
e
m
d
a
z
u
g
e
h
￿
o
r
e
n
d
e
I
n
t
r
a
w
e
l
l
{
￿
U
b
e
r
g
a
n
g
.
B
e
i
k
o
n
s
t
a
n
t
e
m
F
e
l
d
￿
u
b
e
r
d
e
m
g
e
s
a
m
t
e
n
￿
U
b
e
r
g
i
t
t
e
r
h
a
b
e
n
￿
U
b
e
r
g
￿
a
n
g
e
m
i
t
d
e
m
s
e
l
-
b
e
n
I
n
d
e
x
k
u
n
a
b
h
￿
a
n
g
i
g
v
o
n
d
e
m
Q
u
a
n
t
e
n
t
o
p
f
,
i
n
d
e
m
s
i
e
l
o
k
a
l
i
s
i
e
r
t
s
i
n
d
,
d
i
e
g
l
e
i
c
h
e
E
n
e
r
g
i
e
,
f
￿
u
r
d
i
e
d
a
n
n
g
i
l
t
:
E
k
(
F
)
=
E
0
(
F
)
+
k
e
F
d
;
k
=
￿
￿
￿
;
￿
1
;
0
;
+
1
;
￿
￿
￿
:
(
2
.
1
8
)
E
0
(
F
)
i
s
t
d
i
e
I
n
t
r
a
w
e
l
l
{
￿
U
b
e
r
g
a
n
g
s
e
n
e
r
g
i
e
E
0
(
F
)
=
E
g
a
p
+
E
1
e
(
F
)
+
E
1
h
(
F
)
;
(
2
.
1
9
)
m
i
t
E
g
a
p
d
e
r
B
a
n
d
l
￿
u
c
k
e
d
e
s
H
a
l
b
l
e
i
t
e
r
s
,
a
u
s
d
e
m
d
a
s
T
o
p
f
m
a
t
e
r
i
a
l
d
e
s
￿
U
b
e
r
g
i
t
t
e
r
b
e
s
t
e
h
t
.
D
i
e
E
i
n
z
e
l
q
u
a
n
t
e
n
t
o
p
f
e
n
e
r
g
i
e
n
E
1
s
i
n
d
n
a
h
e
z
u
k
o
n
s
t
a
n
t
,
e
r
f
a
h
r
e
n
a
b
e
r
V
e
r
￿
a
n
d
e
r
u
n
g
e
n
d
u
r
c
h
z
.
B
.
d
e
n
S
t
a
r
k
{
E
￿
e
k
t
o
d
e
r
V
i
e
l
t
e
i
l
c
h
e
n
w
e
c
h
s
e
l
w
i
r
k
u
n
g
e
n
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
F
e
l
d
s
t
￿
a
r
k
e
n
.
B
e
i
d
e
n
h
i
e
r
b
e
t
r
a
c
h
t
e
t
e
n
￿
U
b
e
r
g
i
t
t
e
r
n
m
i
t
d
e
n
k
l
e
i
n
e
n
T
o
p
f
b
r
e
i
t
e
n
k
a
n
n
d
i
e
S
t
a
r
k
{
V
e
r
s
c
h
i
e
b
u
n
g
j
e
d
o
c
h
v
e
r
n
a
c
h
l
￿
a
s
s
i
g
t
w
e
r
d
e
n
[
1
2
]
.
D
u
r
c
h
d
i
e
v
i
e
l
g
r
￿
o
￿
e
r
e
n
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
n
d
e
r
s
c
h
w
e
r
e
n
L
￿
o
c
h
e
r
w
e
r
d
e
n
d
i
e
s
e
s
c
h
o
n
b
e
i
s
e
h
r
v
i
e
l
g
e
r
i
n
g
e
r
e
n
E
n
e
r
g
i
e
n
a
l
s
d
i
e
E
l
e
k
t
r
o
n
e
n
l
o
k
a
l
i
s
i
e
r
t
.
M
a
n
b
r
a
u
c
h
t
n
u
r
v
o
n
e
i
n
e
r
A
u
s
d
e
h
n
u
n
g
d
e
r
E
l
e
k
t
r
o
n
e
n
w
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
i
m
￿
U
b
e
r
g
i
t
t
e
r
a
u
s
z
u
g
e
h
e
n
.
D
u
r
c
h
E
r
h
￿
o
h
u
n
g
d
e
r
F
e
l
d
s
t
￿
a
r
k
e
w
e
r
d
e
n
s
c
h
l
i
e
￿
l
i
c
h
a
u
c
h
d
i
e
W
e
l
l
e
n
f
u
n
k
t
i
o
n
e
n
d
e
r
E
l
e
k
t
r
o
n
e
n
1
52
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
F=0 (a)
(b)
(c)
e
hh
hh-1
hh0
hh+1
F
F
d
LB LW
(n)
(n+1)
(n+2)
(n-2)
(n-1)
hh0
hh0
hh0
A
b
b
i
l
d
u
n
g
2
.
4
.
:
S
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
P
o
t
e
n
t
i
a
l
s
e
i
n
e
r
￿
U
b
e
r
g
i
t
t
e
r
s
t
r
u
k
t
u
r
(
a
)
i
m
M
i
n
i
b
a
n
d
b
e
-
r
e
i
c
h
(
i
m
f
e
l
d
f
r
e
i
e
n
F
a
l
l
)
,
(
b
)
i
m
W
a
n
n
i
e
r
{
S
t
a
r
k
{
B
e
r
e
i
c
h
(
m
i
t
t
l
e
r
e
F
e
l
d
s
t
￿
a
r
k
e
n
)
u
n
d
(
c
)
b
e
i
v
o
l
l
s
t
￿
a
n
d
i
g
e
r
L
o
k
a
l
i
s
i
e
r
u
n
g
(
h
o
h
e
F
e
l
d
s
t
￿
a
r
k
e
n
)
.
D
i
e
￿
U
b
e
r
g
i
t
t
e
r
p
e
r
i
o
d
e
n
s
i
n
d
m
i
t
n
,
n
￿
1
,
n
￿
2
,
￿
￿
￿
b
e
z
e
i
c
h
n
e
t
.
1
62
.
1
.
H
a
l
b
l
e
i
t
e
r
i
m
e
l
e
k
t
r
i
s
c
h
e
n
u
n
d
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
i
n
e
i
n
e
m
Q
u
a
n
t
e
n
t
o
p
f
l
o
k
a
l
i
s
i
e
r
t
(
A
b
b
.
2
.
4
c
)
,
s
o
d
a
￿
n
u
r
n
o
c
h
I
n
t
r
a
w
e
l
l
{
￿
U
b
e
r
g
￿
a
n
g
e
m
￿
o
g
l
i
c
h
s
i
n
d
.
D
i
e
I
n
t
r
a
w
e
l
l
{
￿
U
b
e
r
g
￿
a
n
g
e
e
n
t
s
p
r
e
c
h
e
n
d
a
n
n
E
n
e
r
g
i
e
n
n
a
c
h
G
l
.
(
2
.
1
9
)
:
E
l
;
m
(
F
)
=
E
g
a
p
+
E
l
e
(
F
)
+
E
l
h
(
F
)
;
(
2
.
2
0
)
m
i
t
d
e
r
A
u
s
w
a
h
l
r
e
g
e
l
￿
n
=
j
l
￿
m
j
=
0
.
B
e
i
d
e
r
B
e
t
r
a
c
h
t
u
n
g
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
s
p
i
e
l
e
n
a
u
c
h
V
i
e
l
t
e
i
l
c
h
e
n
e
￿
e
k
t
e
e
i
n
e
R
o
l
l
e
,
d
a
e
i
n
V
e
r
g
l
e
i
c
h
z
w
i
s
c
h
e
n
e
x
p
e
r
i
m
e
n
t
e
l
l
e
n
D
a
t
e
n
[
1
3
,
1
4
]
m
i
t
d
e
m
o
b
e
n
b
e
s
c
h
r
i
e
b
e
n
e
n
E
i
n
t
e
i
l
c
h
e
n
{
M
o
d
e
l
l
U
n
t
e
r
s
c
h
i
e
d
e
a
u
f
z
e
i
g
t
.
E
i
n
e
B
e
s
c
h
r
e
i
b
u
n
g
d
e
r
V
i
e
l
t
e
i
l
c
h
e
n
{
E
￿
e
k
t
e
i
s
t
i
n
[
1
5
,
5
]
z
u
￿
n
d
e
n
.
I
n
A
b
b
.
2
.
5
i
s
t
d
i
e
e
x
z
i
t
o
n
i
s
c
h
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
b
e
r
e
c
h
n
e
t
.
A
b
b
i
l
d
u
n
g
2
.
5
.
:
M
o
d
e
l
l
r
e
c
h
n
u
n
g
e
n
a
u
s
[
1
5
]
z
u
r
e
x
z
i
t
o
n
i
s
c
h
e
n
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
e
i
n
e
s
G
a
A
s
=
A
l
0
:
3
5
G
a
0
:
6
5
A
s
{
￿
U
b
e
r
g
i
t
t
e
r
s
m
i
t
e
i
n
e
r
P
e
r
i
o
d
e
n
l
￿
a
n
g
e
v
o
n
9
n
m
.
2
.
1
.
5
.
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
I
n
e
i
n
e
m
F
e
s
t
k
￿
o
r
p
e
r
i
n
e
i
n
e
m
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
w
e
r
d
e
n
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
b
e
s
c
h
l
e
u
n
i
g
t
.
S
i
n
d
d
i
e
F
e
l
d
e
r
h
o
c
h
g
e
n
u
g
,
s
o
d
a
￿
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
h
￿
o
h
e
r
e
B
a
n
d
r
e
g
i
o
n
e
n
e
r
r
e
i
c
h
e
n
,
o
h
n
e
g
e
s
t
r
e
u
t
z
u
w
e
r
d
e
n
,
s
o
v
e
r
h
a
l
t
e
n
s
i
e
s
i
c
h
w
i
e
B
l
o
c
h
-
E
l
e
k
t
r
o
n
e
n
[
2
]
.
I
n
e
i
n
e
m
p
e
r
i
o
d
i
s
c
h
e
n
P
o
t
e
n
t
i
a
l
￿
a
n
d
e
r
t
s
i
c
h
d
e
r
k
{
V
e
k
t
o
r
i
n
d
e
r
R
i
c
h
t
u
n
g
p
a
r
a
l
l
e
l
z
u
m
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
n
a
c
h
~
d
k
d
t
=
e
F
)
k
(
t
)
=
1
~
(
k
0
+
e
F
t
)
:
(
2
.
2
1
)
M
i
t
d
e
r
p
a
r
a
b
o
l
i
s
c
h
e
n
B
a
n
d
s
t
r
u
k
t
u
r
u
n
d
d
e
r
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￿
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c
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￿
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u
n
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c
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o
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.
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l
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t
i
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r
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c
h
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￿
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u
m
l
i
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h
e
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n
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s
E
l
e
k
t
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o
n
s
,
d
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s
e
i
n
e
Z
e
i
t
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o
n
￿
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e
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d
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)
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.
T
h
e
o
r
e
t
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s
c
h
e
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r
u
n
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l
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g
e
n
b
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n
￿
o
t
i
g
t
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m
d
i
e
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r
i
l
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o
u
i
n
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n
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z
u
d
u
r
c
h
q
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r
e
n
.
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t
r
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u
n
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w
i
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s
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l
e
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t
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n
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m
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e
r
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u
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n
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r
c
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￿
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t
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e
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i
c
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c
h
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t
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"
U
m
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l
a
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\
{
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r
o
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￿
[
1
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]
)
.
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e
r
l
￿
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t
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o
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￿
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e
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i
l
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t
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n
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r
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b
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e
r
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r
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t
e
n
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r
i
l
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u
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n
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e
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.
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2
.
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)
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e
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e
b
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n
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n
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e
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u
n
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e
i
n
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r
￿
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u
m
l
i
c
h
e
n
A
u
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e
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n
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n
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o
n
￿
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￿
e
F
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.
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3
)
1. Minibrillouin Zone
k
E , vR Energie
Geschwindigkeit
im Ortsraum
2. Minibrillouin Zone
A
b
b
i
l
d
u
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g
2
.
6
.
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l
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t
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n
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i
k
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c
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i
l
d
.
E
i
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l
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n
b
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0
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c
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t
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r
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c
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c
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c
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n
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.
B
i
s
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R
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n
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r
e
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s
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n
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r
i
l
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u
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n
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n
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n
i
m
m
t
e
s
E
n
e
r
g
i
e
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u
s
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e
m
F
e
l
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a
u
f
.
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￿
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r
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l
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e
r
l
i
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r
t
e
s
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n
e
r
g
i
e
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n
d
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s
F
e
l
d
u
n
d
d
i
e
G
e
s
c
h
w
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n
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r
d
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t
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.
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e
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i
t
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i
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u
i
n
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n
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t
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l
e
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t
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o
n
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n
e
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r
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￿
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c
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e
r
￿
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m
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i
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e
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t
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n
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c
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t
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[
1
7
]
e
n
t
n
o
m
m
e
n
.
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n
A
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b
.
2
.
6
s
i
n
d
B
l
o
c
h
{
O
s
z
i
l
l
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t
i
o
n
e
n
i
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e
m
i
k
l
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s
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s
c
h
e
n
B
i
l
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r
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t
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l
l
t
.
I
n
d
e
r
e
r
s
t
e
n
B
r
i
l
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o
u
i
n
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o
n
e
i
s
t
d
i
e
E
n
e
r
g
i
e
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u
n
d
d
i
e
G
e
s
c
h
w
i
n
d
i
g
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e
i
t
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R
e
i
n
e
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E
l
e
k
t
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o
n
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m
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r
t
s
r
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u
m
g
e
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e
i
g
t
.
D
i
e
G
e
s
c
h
w
i
n
d
i
g
k
e
i
t
g
i
b
t
s
i
c
h
z
u
:
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R
=
@
E
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:
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2
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)
I
n
d
e
r
e
r
s
t
e
n
H
￿
a
l
f
t
e
d
e
r
B
e
w
e
g
u
n
g
n
i
m
m
t
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s
E
l
e
k
t
r
o
n
E
n
e
r
g
i
e
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u
s
d
e
m
F
e
l
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u
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i
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h
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i
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w
e
g
t
,
i
n
d
e
r
z
w
e
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￿
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b
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e
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e
l
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r
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i
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i
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F
e
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n
e
G
e
s
c
h
w
i
n
d
i
g
k
e
i
t
w
i
r
d
n
e
g
a
t
i
v
.
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i
e
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o
g
.
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l
o
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O
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z
i
l
l
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t
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n
e
n
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s
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e
n
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i
c
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u
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n
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c
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n
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e
n
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b
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.
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m
F
e
l
d
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i
l
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t
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c
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e
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n
A
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c
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.
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.
4
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e
b
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n
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W
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n
i
e
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t
a
r
k
{
A
u
f
s
p
a
l
t
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n
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.
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i
e
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n
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u
n
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e
r
F
e
l
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￿
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￿
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b
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￿
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b
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.
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n
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n
e
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h
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F
e
l
d
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u
s
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￿
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n
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￿
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b
e
r
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b
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D
i
e
s
e
Q
u
a
n
t
e
n
s
c
h
w
e
b
u
n
g
e
n
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n
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l
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:
q
u
a
n
t
u
m
b
e
a
t
s
)
s
c
h
w
i
n
-
g
e
n
m
i
t
d
e
r
P
e
r
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d
e
￿
=
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￿
E
j
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e
F
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(
2
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2
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)
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l
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o
d
e
r
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o
c
h
{
P
e
r
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o
d
e
a
u
s
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l
.
(
2
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2
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D
i
e
W
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n
i
e
r
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S
t
a
r
k
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L
e
i
t
e
r
i
m
F
r
e
q
u
e
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z
b
e
r
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i
c
h
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o
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l
l
a
t
i
o
n
e
n
i
m
Z
e
i
t
b
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m
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O
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l
l
a
t
i
o
n
e
n
m
e
s
s
e
n
z
u
k
￿
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￿
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r
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z
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i
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o
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i
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d
i
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l
e
k
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n
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n
d
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n
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n
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r
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l
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￿
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￿
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￿
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￿
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l
b
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e
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n
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S
p
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n
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n
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i
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n
e
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o
b
e
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n
g
e
l
e
g
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r
d
e
n
m
￿
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￿
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n
,
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m
d
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e
e
n
t
s
p
r
e
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e
n
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e
l
d
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￿
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r
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n
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￿
o
n
n
e
n
,
s
o
g
r
o
￿
,
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￿
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n
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￿
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￿
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￿
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b
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￿
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￿
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￿
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D
i
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n
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i
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i
e
r
e
n
i
n
e
i
n
e
m
M
a
g
n
e
t
f
e
l
d
i
n
L
a
n
d
a
u
{
N
i
v
e
a
u
s
[
6
]
.
I
n
E
￿
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i
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n
￿
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￿
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￿
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￿
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￿
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b
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.
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i
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a
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n
e
t
f
e
l
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l
z
u
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W
a
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c
h
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n
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￿
U
b
e
r
g
i
t
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n
u
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i
s
t
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a
m
i
t
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a
l
l
e
l
z
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m
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e
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n
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￿
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s
e
n
s
i
c
h
W
a
n
n
i
e
r
{
S
t
a
r
k
{
u
n
d
L
a
n
d
a
u
{
Q
u
a
n
t
i
s
i
e
r
u
n
g
n
i
c
h
t
.
E
i
n
e
G
e
o
m
e
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r
i
e
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i
n
d
e
r
e
l
e
k
t
r
i
-
s
c
h
e
s
u
n
d
m
a
g
n
e
t
i
s
c
h
e
s
F
e
l
d
p
a
r
a
l
l
e
l
z
u
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d
e
r
l
i
e
g
e
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,
b
e
z
e
i
c
h
n
e
t
m
a
n
a
l
s
F
a
r
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d
a
y
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e
o
m
e
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r
i
e
.
D
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
v
o
l
l
z
i
e
h
e
n
k
r
e
i
s
f
￿
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r
m
i
g
e
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y
k
l
o
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n
b
e
w
e
g
u
n
g
e
n
u
m
d
i
e
M
a
g
n
e
t
f
e
l
d
r
i
c
h
t
u
n
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i
n
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y
E
b
e
n
e
.
D
i
e
K
r
e
i
s
￿
￿
a
c
h
e
S
n
,
a
u
f
d
e
r
d
i
e
B
e
w
e
g
u
n
g
s
t
a
t
t
￿
n
d
e
t
,
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s
t
n
a
c
h
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=
￿
n
+
1
2
￿
2
￿
e
B
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)
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u
a
n
t
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s
i
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t
.
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e
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n
e
r
g
i
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n
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r
L
a
d
u
n
g
s
t
r
￿
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g
e
r
s
i
n
d
g
l
e
i
c
h
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a
l
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u
a
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s
i
e
r
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.
F
￿
u
r
s
i
e
g
i
l
t
:
E
n
=
￿
n
+
1
2
￿
~
e
B
m
￿
=
￿
n
+
1
2
￿
~
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=
￿
n
+
1
2
￿
~
v
r
c
;
(
2
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2
7
)
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o
b
e
i
!
c
d
i
e
Z
y
k
l
o
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r
o
n
f
r
e
q
u
e
n
z
i
s
t
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m
i
t
d
e
r
d
a
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E
l
e
k
t
r
o
n
b
z
w
.
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s
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o
c
h
d
e
r
e
￿
e
k
t
i
v
e
n
M
a
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m
￿
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i
e
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r
e
i
s
b
e
w
e
g
u
n
g
e
n
a
u
f
e
i
n
e
m
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a
d
i
u
s
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n
r
c
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r
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f
￿
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h
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t
.
D
u
r
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h
e
i
n
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e
i
g
e
n
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e
s
M
a
-
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n
e
t
f
e
l
d
B
w
e
r
d
e
n
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
a
u
f
e
i
n
e
i
m
m
e
r
e
n
g
e
r
e
B
a
h
n
g
e
z
w
u
n
g
e
n
,
d
i
e
L
a
d
u
n
g
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-
t
r
￿
a
g
e
r
w
e
l
l
e
n
f
u
n
k
t
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o
n
e
n
w
e
r
d
e
n
s
t
￿
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r
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r
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o
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a
l
i
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r
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.
D
i
e
L
o
k
a
l
i
s
i
e
r
u
n
g
s
l
￿
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n
g
e
d
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r
W
e
l
l
e
n
f
u
n
k
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o
-
n
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n
b
e
s
t
i
m
m
t
s
i
c
h
z
u
:
L
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=
e
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.
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b
b
.
2
.
7
z
e
i
g
t
d
i
e
A
u
f
s
p
a
l
t
u
n
g
d
e
r
M
i
n
i
b
￿
a
n
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r
b
z
w
.
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a
n
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r
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S
t
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r
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Z
u
s
t
￿
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n
d
e
v
o
n
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i
t
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u
n
d
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a
l
e
n
z
b
a
n
d
i
n
d
i
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L
a
n
d
a
u
{
N
i
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e
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.
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u
r
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i
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i
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i
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￿
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T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
A
b
b
i
l
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u
n
g
2
.
7
.
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S
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h
e
m
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s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
r
E
l
e
k
t
r
o
n
{
u
n
d
L
o
c
h
{
L
a
n
d
a
u
{
A
u
f
s
p
a
l
t
u
n
g
.
Z
y
k
l
o
t
r
o
n
R
e
s
o
n
a
n
z
e
n
(
C
R
)
u
n
d
I
n
t
e
r
b
a
n
d
￿
U
b
e
r
g
￿
a
n
g
e
(
I
B
)
s
i
n
d
d
u
r
c
h
P
f
e
i
l
e
d
a
r
g
e
s
t
e
l
l
t
.
[
1
8
]
e
n
t
n
o
m
m
e
n
.
E
l
e
k
t
r
o
n
e
n
u
n
d
d
e
r
s
c
h
w
e
r
e
n
L
￿
o
c
h
e
r
s
i
n
d
b
e
i
d
e
n
l
e
t
z
t
g
e
n
a
n
n
t
e
n
d
i
e
L
a
n
d
a
u
{
N
i
v
e
a
u
s
d
i
c
h
t
e
r
b
e
i
e
i
n
a
n
d
e
r
.
D
i
e
Q
u
a
n
t
i
s
i
e
r
u
n
g
s
e
t
z
t
s
i
c
h
b
e
i
A
n
w
e
s
e
n
h
e
i
t
e
i
n
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
a
u
s
z
w
e
i
u
n
a
b
h
￿
a
n
g
i
g
e
n
T
e
r
m
e
n
z
u
s
a
m
m
e
n
:
E
n
;
m
(
B
;
E
)
=
E
0
(
B
;
E
)
+
￿
n
+
1
2
￿
~
!
c
+
k
e
F
d
(
2
.
2
9
)
w
o
b
e
i
k
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
I
n
d
e
x
u
n
d
n
d
e
r
L
a
n
d
a
u
{
I
n
d
e
x
i
s
t
[
1
9
]
.
F
￿
u
r
j
e
d
e
n
W
a
n
n
i
e
r
{
S
t
a
r
k
￿
U
b
e
r
g
a
n
g
b
i
l
d
e
t
s
i
c
h
e
i
n
L
a
n
d
a
u
{
F
￿
a
c
h
e
r
.
D
u
r
c
h
e
i
n
e
D
r
e
h
u
n
g
d
e
s
M
a
g
n
e
t
f
e
l
d
e
s
,
s
o
d
a
￿
e
l
e
k
t
r
i
s
c
h
e
s
u
n
d
m
a
g
n
e
t
i
s
c
h
e
s
F
e
l
d
n
i
c
h
t
m
e
h
r
p
a
r
a
l
l
e
l
z
u
e
i
n
a
n
d
e
r
l
i
e
g
e
n
,
e
r
r
e
i
c
h
t
m
a
n
e
i
n
e
K
o
p
p
l
u
n
g
z
w
i
s
c
h
e
n
L
a
n
d
a
u
{
u
n
d
W
a
n
n
i
e
r
{
S
t
a
r
k
{
Q
u
a
n
t
i
s
i
e
r
u
n
g
.
D
e
n
E
x
t
r
e
m
f
a
l
l
,
i
n
d
e
m
d
a
s
e
l
e
k
t
r
i
s
c
h
e
u
n
d
d
a
s
m
a
g
n
e
t
i
s
c
h
e
F
e
l
d
s
e
n
k
r
e
c
h
t
z
u
e
i
n
a
n
d
e
r
s
t
e
h
e
n
,
b
e
z
e
i
c
h
n
e
t
m
a
n
a
l
s
V
o
i
g
t
{
G
e
o
m
e
t
r
i
e
.
D
a
s
￿
U
b
e
r
g
i
t
t
e
r
p
o
t
e
n
t
i
a
l
,
d
a
s
m
a
g
n
e
t
i
s
c
h
e
F
e
l
d
u
n
d
d
a
s
e
l
e
k
t
r
i
s
c
h
e
F
e
l
d
k
o
n
k
u
r
r
i
e
r
e
n
u
m
d
i
e
B
e
s
t
i
m
m
u
n
g
d
e
r
Q
u
a
n
t
i
-
s
i
e
r
u
n
g
d
e
r
e
x
z
i
t
o
n
i
s
c
h
e
n
Z
u
s
t
￿
a
n
d
e
i
n
d
e
r
W
a
c
h
s
t
u
m
s
r
i
c
h
t
u
n
g
[
2
0
]
.
I
n
s
b
e
s
o
n
d
e
r
e
k
o
n
k
u
r
r
i
e
r
e
n
d
i
e
Q
u
a
n
t
i
s
i
e
r
u
n
g
s
e
￿
e
k
t
e
,
w
e
n
n
d
i
e
L
o
k
a
l
i
s
i
e
r
u
n
g
s
l
￿
a
n
g
e
n
￿
=
￿
=
e
F
d
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
(
G
l
e
i
c
h
u
n
g
(
2
.
2
3
)
)
u
n
d
L
=
p
~
=
e
B
d
e
s
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
e
s
(
G
l
e
i
c
h
u
n
g
(
2
.
2
8
)
)
i
n
d
e
r
s
e
l
b
e
n
G
r
￿
o
￿
e
n
o
r
d
n
u
n
g
l
i
e
g
e
n
.
B
e
i
n
i
e
d
r
i
g
e
n
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
e
r
n
i
s
t
d
i
e
L
o
k
a
l
i
s
i
e
r
u
n
g
d
u
r
c
h
d
a
s
M
a
g
n
e
t
f
e
l
d
n
o
c
h
n
i
c
h
t
s
o
s
t
a
r
k
a
u
s
g
e
p
r
￿
a
g
t
,
d
a
￿
d
e
r
Z
y
k
l
o
t
r
o
n
r
a
d
i
u
s
i
n
d
i
e
G
r
￿
o
￿
e
n
o
r
d
n
u
n
g
d
e
r
￿
U
b
e
r
g
i
t
t
e
r
p
e
r
i
o
d
e
g
e
l
a
n
g
t
.
2
02
.
1
.
H
a
l
b
l
e
i
t
e
r
i
m
e
l
e
k
t
r
i
s
c
h
e
n
u
n
d
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
2
.
1
.
7
.
Z
y
k
l
o
t
r
o
n
b
e
w
e
g
u
n
g
B
e
￿
n
d
e
n
s
i
c
h
f
r
e
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
e
i
n
e
m
H
a
l
b
l
e
i
t
e
r
,
d
i
e
s
i
c
h
a
u
f
g
r
u
n
d
e
i
n
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
b
e
w
e
g
e
n
,
s
o
w
i
r
k
t
a
u
f
s
i
e
i
n
e
i
n
e
m
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
e
i
n
e
L
o
r
e
n
t
z
{
K
r
a
f
t
~
F
=
q
(
~
E
+
~
v
￿
~
B
)
;
(
2
.
3
0
)
w
e
n
n
d
i
e
B
e
w
e
g
u
n
g
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
R
i
c
h
t
u
n
g
d
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
u
n
t
e
r
e
i
n
e
m
W
i
n
k
e
l
z
u
d
e
m
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
e
r
f
o
l
g
t
.
D
u
r
c
h
P
h
o
t
o
g
e
n
e
r
a
t
i
o
n
e
r
z
e
u
g
t
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
w
e
r
d
e
n
d
a
n
n
a
u
f
e
i
n
e
K
r
e
i
s
b
a
h
n
m
i
t
d
e
m
R
a
d
i
u
s
r
c
=
r
n
~
e
B
(
2
.
3
1
)
g
e
z
w
u
n
g
e
n
.
D
a
b
e
i
b
e
z
e
i
c
h
n
e
t
n
d
a
s
L
a
n
d
a
u
{
N
i
v
e
a
u
.
F
￿
u
r
n
=
1
e
r
g
i
b
t
s
i
c
h
b
e
i
e
i
n
e
m
M
a
g
n
e
t
-
f
e
l
d
v
o
n
1
T
e
i
n
Z
y
k
l
o
t
r
o
n
r
a
d
i
u
s
v
o
n
r
c
=
2
5
:
7
n
m
.
A
u
s
G
l
e
i
c
h
u
n
g
(
2
.
3
1
)
e
r
g
i
b
t
s
i
c
h
m
i
t
d
e
r
e
￿
e
k
t
i
v
e
M
a
s
s
e
m
￿
d
i
e
F
r
e
q
u
e
n
z
d
e
r
Z
y
k
l
o
t
r
o
n
b
e
w
e
g
u
n
g
[
2
1
]
!
c
=
e
B
=
m
￿
:
(
2
.
3
2
)
F
￿
u
r
e
￿
e
k
t
i
v
e
M
a
s
s
e
n
v
o
n
H
a
l
b
l
e
i
t
e
r
n
w
i
e
G
a
A
s
,
I
n
P
o
d
e
r
I
n
A
s
u
n
d
M
a
g
n
e
t
f
e
l
d
e
r
z
w
i
s
c
h
e
n
1
T
u
n
d
5
T
e
r
g
e
b
e
n
s
i
c
h
F
r
e
q
u
e
n
z
e
n
i
m
n
i
e
d
r
i
g
e
n
T
H
z
{
B
e
r
e
i
c
h
v
o
n
0
.
2
b
i
s
e
t
w
a
2
T
H
z
[
2
1
]
.
2
12
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
2
.
2
.
K
o
n
t
a
k
t
s
c
h
i
c
h
t
e
n
U
m
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
A
u
f
s
p
a
l
t
u
n
g
e
n
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
o
d
e
r
v
e
r
s
c
h
i
e
d
e
n
e
E
m
i
s
s
i
o
n
s
-
f
r
e
q
u
e
n
z
e
n
d
e
r
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
e
r
r
e
i
c
h
e
n
z
u
k
￿
o
n
n
e
n
,
m
u
￿
d
a
s
F
e
l
d
i
n
d
e
r
P
r
o
b
e
v
a
r
i
i
e
r
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
.
D
i
e
s
g
e
s
c
h
i
e
h
t
d
u
r
c
h
A
n
l
e
g
e
n
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
r
e
l
e
k
t
r
i
s
c
h
e
r
V
o
r
s
p
a
n
n
u
n
g
e
n
a
n
K
o
n
t
a
k
t
s
c
h
i
c
h
t
e
n
d
e
r
P
r
o
b
e
.
D
i
e
s
e
K
o
n
t
a
k
t
e
b
e
s
t
e
h
e
n
i
n
d
e
r
R
e
g
e
l
a
u
s
a
u
f
g
e
d
a
m
p
f
t
e
n
M
e
t
a
l
l
-
s
c
h
i
c
h
t
e
n
,
d
i
e
m
i
t
d
￿
u
n
n
e
n
D
r
￿
a
h
t
e
n
k
o
n
t
a
k
t
i
e
r
t
w
e
r
d
e
n
.
J
e
n
a
c
h
A
r
t
d
e
s
H
a
l
b
l
e
i
t
e
r
s
u
n
d
d
e
s
M
e
t
a
l
l
s
e
n
t
s
t
e
h
e
n
a
n
d
e
r
e
K
o
n
t
a
k
t
e
.
2
.
2
.
1
.
S
c
h
o
t
t
k
y
{
K
o
n
t
a
k
t
e
B
e
i
d
e
m
￿
U
b
e
r
g
a
n
g
z
w
i
s
c
h
e
n
e
i
n
e
m
u
n
d
o
t
i
e
r
t
e
n
H
a
l
b
l
e
i
t
e
r
u
n
d
e
i
n
e
m
M
e
t
a
l
l
e
n
t
s
t
e
h
t
i
m
m
e
r
e
i
n
S
c
h
o
t
t
k
y
{
K
o
n
t
a
k
t
.
D
a
d
e
r
H
a
l
b
l
e
i
t
e
r
e
i
n
e
g
e
r
i
n
g
e
r
e
L
e
i
t
f
￿
a
h
i
g
k
e
i
t
a
l
s
d
a
s
M
e
t
a
l
l
b
e
s
i
t
z
t
,
b
i
l
d
e
t
s
i
c
h
i
n
d
i
e
s
e
m
e
i
n
e
G
r
e
n
z
s
c
h
i
c
h
t
a
u
s
,
d
i
e
f
a
s
t
v
o
l
l
s
t
￿
a
n
d
i
g
v
o
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
n
e
n
t
l
e
e
r
t
i
s
t
[
6
]
.
Fermi Niveau
EC
EV
Metall n-Halbleiter
x
E
n
e
r
g
i
e
 
E
x = 0 -xb
A
b
b
i
l
d
u
n
g
2
.
8
.
:
G
l
e
i
c
h
g
e
w
i
c
h
t
s
z
u
s
t
a
n
d
b
e
i
e
i
n
e
r
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
z
w
i
s
c
h
e
n
e
i
n
e
m
M
e
t
a
l
l
u
n
d
e
i
n
e
m
n
{
H
a
l
b
l
e
i
t
e
r
.
[
6
]
e
n
t
n
o
m
m
e
n
.
D
i
e
s
e
s
o
g
.
V
e
r
a
r
m
u
n
g
s
z
o
n
e
s
t
e
l
l
t
e
i
n
e
B
a
r
r
i
e
r
e
f
￿
u
r
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
a
r
.
D
i
e
E
l
e
k
t
r
o
n
e
n
g
e
h
e
n
i
n
d
a
s
L
e
i
t
u
n
g
s
b
a
n
d
d
e
s
M
e
t
a
l
l
s
￿
u
b
e
r
u
n
d
l
a
s
s
e
n
i
m
H
a
l
b
l
e
i
t
e
r
d
i
e
p
o
s
i
t
i
v
g
e
l
a
d
e
n
e
n
I
o
n
e
n
z
u
r
￿
u
c
k
.
M
i
t
H
i
l
f
e
d
e
r
P
o
i
s
s
o
n
g
l
e
i
c
h
u
n
g
d
i
v
~
D
=
n
e
"
0
(
2
.
3
3
)
w
o
b
e
i
n
d
i
e
D
o
n
a
t
o
r
e
n
k
o
n
z
e
n
t
r
a
t
i
o
n
i
s
t
,
k
a
n
n
m
a
n
d
i
e
B
r
e
i
t
e
x
b
d
e
r
B
a
r
r
i
e
r
e
b
e
s
t
i
m
m
e
n
.
D
a
s
a
l
l
g
e
m
e
i
n
e
e
l
e
k
t
r
i
s
c
h
e
P
o
t
e
n
t
i
a
l
d
2
’
=
d
x
2
=
￿
n
e
=
"
"
0
h
a
t
d
i
e
L
￿
o
s
u
n
g
’
=
￿
￿
n
e
2
"
"
0
￿
x
2
:
(
2
.
3
4
)
2
22
.
2
.
K
o
n
t
a
k
t
s
c
h
i
c
h
t
e
n
D
i
e
B
r
e
i
t
e
d
e
r
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
e
r
g
i
b
t
s
i
c
h
d
a
n
n
d
u
r
c
h
E
i
n
s
e
t
z
e
n
d
e
s
B
e
t
r
a
g
s
d
e
s
P
o
t
e
n
t
i
a
l
s
’
0
z
u
x
b
=
s
￿
2
"
"
0
j
’
0
j
n
e
￿
;
(
2
.
3
5
)
w
e
n
n
d
e
r
U
r
s
p
r
u
n
g
v
o
n
x
a
u
f
d
i
e
r
e
c
h
t
e
K
a
n
t
e
d
e
r
G
r
e
n
z
s
c
h
i
c
h
t
g
e
l
e
g
t
w
i
r
d
.
D
i
e
G
r
e
n
z
￿
￿
a
c
h
e
M
e
t
a
l
l
z
u
H
a
l
b
l
e
i
t
e
r
l
i
e
g
t
b
e
i
￿
x
b
.
￿
e
’
0
i
s
t
d
i
e
p
o
t
e
n
t
i
e
l
l
e
E
n
e
r
g
i
e
,
b
e
z
o
g
e
n
a
u
f
d
a
s
M
e
t
a
l
l
.
2
.
2
.
2
.
p
{
u
n
d
n
{
D
o
t
i
e
r
u
n
g
e
n
D
u
r
c
h
d
i
e
D
o
t
i
e
r
u
n
g
m
i
t
F
r
e
m
d
a
t
o
m
e
n
k
a
n
n
d
i
e
L
e
i
t
f
￿
a
h
i
g
k
e
i
t
e
i
n
e
s
H
a
l
b
l
e
i
t
e
r
s
e
r
h
￿
o
h
t
w
e
r
-
d
e
n
.
D
a
z
u
w
e
r
d
e
n
A
t
o
m
e
e
i
n
e
r
a
n
d
e
r
e
n
W
e
r
t
i
g
k
e
i
t
i
n
e
i
n
G
i
t
t
e
r
e
i
n
g
e
b
a
u
t
.
D
i
e
s
e
h
a
b
e
n
d
a
n
n
e
n
t
w
e
d
e
r
e
i
n
￿
u
b
e
r
s
c
h
￿
u
s
s
i
g
e
s
E
l
e
k
t
r
o
n
,
d
a
s
n
i
c
h
t
z
u
r
B
i
n
d
u
n
g
b
e
n
￿
o
t
i
g
t
w
i
r
d
o
d
e
r
e
i
n
E
l
e
k
t
r
o
n
z
u
w
e
n
i
g
f
￿
u
r
d
i
e
B
i
n
d
u
n
g
,
s
o
d
a
￿
e
i
n
E
l
e
k
t
r
o
n
v
o
n
d
e
n
G
i
t
t
e
r
a
t
o
m
e
n
a
u
f
g
e
n
o
m
m
e
n
w
e
r
d
e
n
m
u
￿
.
D
a
d
u
r
c
h
e
r
h
￿
o
h
t
s
i
c
h
d
i
e
K
o
n
z
e
n
t
r
a
t
i
o
n
f
r
e
i
e
r
E
l
e
k
t
r
o
n
e
n
i
m
e
i
n
e
n
F
a
l
l
u
n
d
f
r
e
i
e
r
L
￿
o
c
h
e
r
i
m
a
n
d
e
r
e
n
F
a
l
l
.
D
i
e
s
e
k
￿
o
n
n
e
n
s
i
c
h
i
m
G
i
t
t
e
r
"
f
r
e
i
\
b
e
w
e
g
e
n
u
n
d
s
o
z
u
m
L
a
d
u
n
g
s
t
r
a
n
s
p
o
r
t
b
e
i
t
r
a
g
e
n
.
E
s
e
n
t
s
t
e
h
e
n
s
o
g
.
D
o
n
a
t
o
r
e
n
{
b
z
w
.
A
k
z
e
p
t
o
r
e
n
n
i
v
e
a
u
s
u
n
t
e
r
h
a
l
b
d
e
s
L
e
i
t
u
n
g
s
b
a
n
d
s
b
z
w
.
o
b
e
r
-
h
a
l
b
d
e
s
V
a
l
e
n
z
b
a
n
d
e
s
.
D
i
e
S
i
t
u
a
t
i
o
n
i
s
t
i
m
B
￿
a
n
d
e
r
s
c
h
e
m
a
i
n
A
b
b
.
2
.
9
d
a
r
g
e
s
t
e
l
l
t
.
Ortskoordinate x Ortskoordinate x
E
l
e
k
t
r
o
n
e
n
e
n
e
r
g
i
e
 
E
E
l
e
k
t
r
o
n
e
n
e
n
e
r
g
i
e
 
E
n
+-Halbleiter p
+-Halbleiter
EC EC
EV EV
ED
EA
Donatorniveau Akzeptorniveau
A
b
b
i
l
d
u
n
g
2
.
9
.
:
Q
u
a
l
i
t
a
t
i
v
e
L
a
g
e
d
e
r
G
r
u
n
d
z
u
s
t
a
n
d
s
n
i
v
e
a
u
s
v
o
n
D
o
n
a
t
o
r
e
n
u
n
d
A
k
z
e
p
t
o
r
e
n
i
n
B
e
z
u
g
a
u
f
d
i
e
O
b
e
r
k
a
n
t
e
d
e
s
V
a
l
e
n
z
b
a
n
d
e
s
E
V
u
n
d
d
i
e
U
n
t
e
r
k
a
n
t
e
d
e
s
L
e
i
t
u
n
g
s
b
a
n
d
e
s
E
C
.
[
2
2
]
e
n
t
n
o
m
m
e
n
.
D
i
e
F
e
r
m
i
n
i
v
e
a
u
s
l
i
e
g
e
n
i
n
d
e
r
M
i
t
t
e
z
w
i
s
c
h
e
n
d
e
n
D
o
n
a
t
o
r
{
b
z
w
.
A
k
z
e
p
t
o
r
n
i
v
e
a
u
s
u
n
d
d
e
m
L
e
i
t
u
n
g
s
b
a
n
d
b
z
w
.
d
e
m
V
a
l
e
n
z
b
a
n
d
.
D
u
r
c
h
A
n
e
i
n
a
n
d
e
r
r
e
i
h
u
n
g
v
o
n
p
+
{
d
o
t
i
e
r
t
e
m
,
i
n
t
r
i
n
s
i
-
s
c
h
e
m
u
n
d
n
+
{
d
o
t
i
e
r
t
e
m
M
a
t
e
r
i
a
l
,
e
n
t
s
t
e
h
t
e
i
n
e
s
o
g
.
p
i
n
{
D
i
o
d
e
,
i
n
d
e
r
s
i
c
h
d
i
e
F
e
r
m
i
{
N
i
v
e
a
u
s
a
n
g
l
e
i
c
h
e
n
u
n
d
s
o
d
a
s
B
a
n
d
v
e
r
k
i
p
p
e
n
.
2
32
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
Wachstumsrichtung z
E
n
e
r
g
i
e EC
EV
Ef
n+ i p+
A
b
b
i
l
d
u
n
g
2
.
1
0
.
:
B
a
n
d
s
t
r
u
k
t
u
r
b
e
i
e
i
n
e
r
p
i
n
{
D
i
o
d
e
.
D
i
e
F
e
r
m
i
{
N
i
v
e
a
u
s
l
i
e
g
e
n
i
n
n
e
r
h
a
l
b
d
e
s
V
a
l
e
n
z
{
b
z
w
.
d
e
s
L
e
i
t
u
n
g
s
b
a
n
d
e
s
,
d
a
d
i
e
H
a
l
b
l
e
i
t
e
r
d
u
r
c
h
d
i
e
h
o
h
e
D
o
t
i
e
r
u
n
g
d
e
g
e
n
e
r
i
e
r
t
s
i
n
d
[
2
3
]
.
G
l
e
i
c
h
z
e
i
t
i
g
m
u
￿
m
a
n
b
e
i
e
i
n
e
r
s
o
h
o
h
e
n
D
o
-
t
i
e
r
u
n
g
w
i
e
b
e
i
d
e
n
i
n
d
i
e
s
e
r
A
r
b
e
i
t
u
n
t
e
r
s
u
c
h
t
e
n
P
r
o
b
e
n
(
3
￿
1
0
1
9
c
m
￿
3
)
v
o
n
d
e
r
V
o
r
s
t
e
l
l
u
n
g
v
o
n
e
i
n
e
m
d
i
s
k
r
e
t
e
n
D
o
n
a
t
o
r
{
b
z
w
.
A
k
z
e
p
t
o
r
{
N
i
v
e
a
u
A
b
s
t
a
n
d
n
e
h
m
e
n
,
d
i
e
Z
u
s
t
￿
a
n
d
e
v
e
r
-
b
r
e
i
t
e
r
n
s
i
c
h
z
u
B
￿
a
n
d
e
r
n
.
M
i
t
d
e
r
V
e
r
b
r
e
i
t
e
r
u
n
g
d
e
r
N
i
v
e
a
u
s
z
u
B
￿
a
n
d
e
r
n
i
s
t
a
u
c
h
d
i
e
L
a
g
e
d
e
r
F
e
r
m
i
{
N
i
v
e
a
u
s
z
u
e
r
k
l
￿
a
r
e
n
:
D
i
e
D
o
n
a
t
o
r
{
b
z
w
.
A
k
z
e
p
t
o
r
{
B
￿
a
n
d
e
r
l
a
p
p
e
n
i
n
d
a
s
L
e
i
t
u
n
g
s
{
b
z
w
.
V
a
l
e
n
z
b
a
n
d
h
i
n
e
i
n
.
M
i
t
d
e
r
D
o
t
i
e
r
u
n
g
s
o
l
l
d
i
e
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
,
d
i
e
b
e
i
d
i
r
e
k
t
e
m
K
o
n
t
a
k
t
z
w
i
s
c
h
e
n
H
a
l
b
l
e
i
-
t
e
r
u
n
d
M
e
t
a
l
l
e
n
t
s
t
e
h
t
,
v
e
r
h
i
n
d
e
r
t
w
e
r
d
e
n
.
D
u
r
c
h
H
e
r
s
t
e
l
l
u
n
g
m
￿
o
g
l
i
c
h
s
t
o
h
m
s
c
h
e
r
K
o
n
t
a
k
t
e
i
s
t
d
i
e
S
p
a
n
n
u
n
g
z
u
m
E
r
r
e
i
c
h
e
n
e
i
n
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
i
m
I
n
n
e
r
n
d
e
r
P
r
o
b
e
f
￿
u
r
a
l
l
e
P
r
o
-
b
e
n
i
d
e
n
t
i
s
c
h
e
n
A
u
f
b
a
u
s
e
t
w
a
g
l
e
i
c
h
u
n
d
w
i
r
d
n
i
c
h
t
d
u
r
c
h
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
g
r
o
￿
e
z
u
s
￿
a
t
z
l
i
c
h
e
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
n
v
e
r
s
c
h
o
b
e
n
.
D
u
r
c
h
d
i
e
b
e
s
s
e
r
e
R
e
p
r
o
d
u
z
i
e
r
b
a
r
k
e
i
t
i
s
t
d
i
e
W
a
h
l
v
o
n
P
a
-
r
a
m
e
t
e
r
n
w
i
e
z
.
B
.
d
e
r
V
o
r
s
p
a
n
n
u
n
g
o
d
e
r
d
e
r
A
n
r
e
g
u
n
g
s
w
e
l
l
e
n
l
￿
a
n
g
e
i
n
A
b
h
￿
a
n
g
i
g
k
e
i
t
v
o
n
d
e
r
V
o
r
s
p
a
n
n
u
n
g
,
k
a
n
n
d
a
d
u
r
c
h
w
e
s
e
n
t
l
i
c
h
v
e
r
e
i
n
f
a
c
h
t
w
e
r
d
e
n
.
D
i
e
H
e
r
s
t
e
l
l
u
n
g
o
h
m
s
c
h
e
r
K
o
n
t
a
k
-
t
e
,
w
i
e
s
i
e
z
w
i
s
c
h
e
n
M
e
t
a
l
l
e
n
g
e
b
i
l
d
e
t
w
e
r
d
e
n
,
e
r
f
o
r
d
e
r
t
e
i
n
e
s
e
h
r
h
o
h
e
D
o
t
i
e
r
u
n
g
d
e
r
P
r
o
b
e
n
.
D
u
r
c
h
d
i
e
C
o
u
l
o
m
b
{
W
e
c
h
s
e
l
w
i
r
k
u
n
g
i
s
t
d
e
r
m
a
x
i
m
a
l
e
n
K
o
n
z
e
n
t
r
a
t
i
o
n
v
o
n
F
r
e
m
d
a
t
o
m
e
n
a
l
l
e
r
-
d
i
n
g
s
e
i
n
e
G
r
e
n
z
e
g
e
s
e
t
z
t
,
d
i
e
f
￿
u
r
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
D
o
t
a
n
t
e
n
v
a
r
i
i
e
r
t
[
2
4
]
.
I
m
F
a
l
l
e
v
o
n
o
p
t
i
s
c
h
e
n
E
x
p
e
r
i
m
e
n
t
e
n
,
i
n
d
e
n
e
n
e
l
e
k
t
r
o
m
a
g
n
e
t
i
s
c
h
e
W
e
l
l
e
n
i
n
d
i
e
P
r
o
b
e
e
i
n
g
e
s
t
r
a
h
l
t
o
d
e
r
v
o
n
i
h
r
a
b
-
g
e
s
t
r
a
h
l
t
w
e
r
d
e
n
s
o
l
l
e
n
,
i
s
t
j
e
d
o
c
h
e
i
n
e
g
u
t
e
T
r
a
n
s
m
i
s
s
i
o
n
d
e
r
d
o
t
i
e
r
t
e
n
S
c
h
i
c
h
t
e
n
n
o
t
w
e
n
d
i
g
.
E
i
n
M
e
t
a
l
l
o
d
e
r
e
i
n
s
t
a
r
k
d
o
t
i
e
r
t
e
r
H
a
l
b
l
e
i
t
e
r
,
d
e
r
s
i
c
h
m
i
t
s
e
i
n
e
n
E
i
g
e
n
s
c
h
a
f
t
e
n
d
e
n
e
n
e
i
n
e
s
M
e
t
a
l
l
s
n
￿
a
h
e
r
t
,
r
e
￿
e
k
t
i
e
r
t
i
m
a
l
l
g
e
m
e
i
n
e
n
L
i
c
h
t
i
m
n
i
e
d
e
r
f
r
e
q
u
e
n
t
e
n
T
H
z
{
B
e
r
e
i
c
h
b
i
s
z
u
m
s
i
c
h
t
b
a
r
e
n
F
r
e
q
u
e
n
z
b
e
r
e
i
c
h
d
u
r
c
h
P
l
a
s
m
a
f
r
e
q
u
e
n
z
e
n
!
2
p
=
e
2
%
m
"
0
v
o
n
e
t
w
a
!
p
=
1
:
2
￿
1
0
1
5
H
z
b
e
i
e
i
n
e
r
D
o
t
i
e
r
u
n
g
v
o
n
3
￿
1
0
1
9
c
m
￿
3
.
E
r
s
t
b
e
i
e
i
n
e
r
g
e
r
i
n
g
e
n
D
i
c
k
e
u
n
t
e
r
h
a
l
b
d
e
r
"
S
k
i
n
{
\
o
d
e
r
E
i
n
d
r
i
n
g
t
i
e
f
e
y
=
c
2
!
k
[
2
5
]
v
o
n
1
￿
m
b
e
i
1
.
5
T
H
z
k
a
n
n
d
i
e
e
l
e
k
t
r
o
m
a
g
n
e
t
i
s
c
h
e
W
e
l
l
e
d
u
r
c
h
d
a
s
M
e
t
a
l
l
o
d
e
r
d
e
n
H
a
l
b
l
e
i
t
e
r
t
r
a
n
s
m
i
t
t
i
e
r
t
w
e
r
d
e
n
.
2
42
.
2
.
K
o
n
t
a
k
t
s
c
h
i
c
h
t
e
n
D
u
r
c
h
A
n
r
e
g
u
n
g
m
i
t
e
i
n
e
m
u
l
t
r
a
k
u
r
z
e
n
L
a
s
e
r
p
u
l
s
k
￿
o
n
n
e
n
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
a
a
r
e
g
e
n
e
r
i
e
r
t
w
e
r
-
d
e
n
,
w
o
b
e
i
d
i
e
T
e
i
l
c
h
e
n
d
u
r
c
h
d
i
e
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
L
a
d
u
n
g
i
n
e
n
t
g
e
g
e
n
g
e
s
e
t
z
t
e
R
i
c
h
t
u
n
g
e
n
i
m
￿
U
b
e
r
g
i
t
t
e
r
g
e
t
r
i
e
b
e
n
w
e
r
d
e
n
.
I
n
d
e
n
d
o
t
i
e
r
t
e
n
R
e
g
i
o
n
e
n
a
n
d
e
n
O
b
e
r
{
b
z
w
.
U
n
t
e
r
￿
￿
a
c
h
e
n
d
e
r
P
r
o
b
e
n
w
e
r
d
e
n
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
u
r
c
h
S
t
￿
o
r
s
t
e
l
l
e
n
a
n
g
e
s
a
m
m
e
l
t
[
2
6
]
.
D
i
e
A
n
s
a
m
m
l
u
n
g
v
o
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
n
r
e
d
u
z
i
e
r
t
d
i
e
e
￿
e
k
t
i
v
e
S
p
a
n
n
u
n
g
z
w
i
s
c
h
e
n
d
e
n
E
l
e
k
t
r
o
d
e
n
,
w
a
s
e
i
n
e
￿
A
n
d
e
r
u
n
g
d
e
s
A
b
s
o
r
p
t
i
o
n
s
k
o
e
Æ
z
i
e
n
t
e
n
a
u
f
g
r
u
n
d
d
e
s
Q
u
a
n
t
u
m
C
o
n
￿
n
e
d
S
t
a
r
k
E
￿
e
k
t
s
(
Q
C
S
E
)
u
n
d
d
e
r
A
u
f
s
p
a
l
t
u
n
g
i
n
d
i
e
W
a
n
n
i
e
r
{
S
t
a
r
k
-
L
e
i
t
e
r
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
z
u
r
F
o
l
g
e
h
a
t
.
D
i
e
R
o
t
v
e
r
s
c
h
i
e
b
u
n
g
d
u
r
c
h
d
e
n
s
o
g
.
Q
C
S
E
i
s
t
d
u
r
c
h
d
e
n
E
￿
e
k
t
d
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
a
u
f
d
i
e
L
o
k
a
l
i
s
i
e
r
u
n
g
d
e
r
L
￿
o
c
h
e
r
d
u
r
c
h
d
i
e
g
r
￿
o
￿
e
r
e
e
￿
e
k
t
i
v
e
M
a
s
s
e
b
e
d
i
n
g
t
.
D
i
e
E
l
e
k
t
r
o
n
e
n
u
n
d
d
i
e
L
￿
o
c
h
e
r
w
e
r
d
e
n
z
u
e
n
t
g
e
g
e
n
g
e
s
e
t
z
t
e
n
S
e
i
t
e
n
d
e
r
T
￿
o
p
f
e
g
e
t
r
i
e
b
e
n
[
2
7
]
.
D
i
e
N
i
v
e
a
u
s
d
e
s
E
l
e
k
t
r
o
n
{
S
u
b
b
a
n
d
e
s
s
i
n
k
e
n
u
n
d
d
i
e
d
e
s
L
o
c
h
{
S
u
b
b
a
n
d
e
s
s
t
e
i
g
e
n
,
d
i
e
￿
U
b
e
r
g
a
n
g
s
e
n
e
r
g
i
e
f
￿
u
r
d
e
n
I
n
t
e
r
b
a
n
d
{
￿
U
b
e
r
g
a
n
g
s
i
n
k
t
.
G
l
e
i
c
h
z
e
i
t
i
g
w
e
r
d
e
n
d
i
e
A
u
s
w
a
h
l
r
e
g
e
l
n
g
e
l
o
c
k
e
r
t
,
s
o
d
a
￿
d
i
e
j
e
t
z
t
e
r
l
a
u
b
t
e
n
￿
U
b
e
r
g
￿
a
n
g
e
d
i
e
O
s
z
i
l
l
a
t
o
r
s
t
￿
a
r
k
e
d
e
s
￿
U
b
e
r
g
a
n
g
s
f
￿
u
r
￿
n
=
0
r
e
d
u
z
i
e
r
e
n
.
D
a
s
A
b
-
s
o
r
p
t
i
o
n
s
s
p
e
k
t
r
u
m
w
i
r
d
g
e
g
l
￿
a
t
t
e
t
.
D
e
s
w
e
i
t
e
r
e
n
w
i
r
d
d
i
e
￿
n
=
0
E
x
z
i
t
o
n
e
n
b
i
n
d
u
n
g
s
e
n
e
r
g
i
e
u
n
d
{
o
s
z
i
l
l
a
t
o
r
s
t
￿
a
r
k
e
v
e
r
r
i
n
g
e
r
t
,
d
a
d
e
r
￿
U
b
e
r
l
a
p
p
d
e
r
E
l
e
k
t
r
o
n
e
n
u
n
d
d
e
r
L
￿
o
c
h
e
r
r
e
d
u
z
i
e
r
t
w
i
r
d
.
2
52
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
2
.
3
.
A
b
s
c
h
i
r
m
u
n
g
A
b
s
c
h
i
r
m
u
n
g
k
a
n
n
v
o
n
v
e
r
s
c
h
i
e
d
e
n
e
n
E
￿
e
k
t
e
n
h
e
r
r
￿
u
h
r
e
n
.
I
n
A
b
s
c
h
n
i
t
t
2
.
3
.
1
w
i
r
d
d
i
e
A
b
s
c
h
i
r
-
m
u
n
g
i
n
f
o
l
g
e
d
e
r
e
l
e
k
t
r
o
s
t
a
t
i
s
c
h
e
n
W
e
c
h
s
e
l
w
i
r
k
u
n
g
b
e
s
c
h
r
i
e
b
e
n
.
D
u
r
c
h
D
r
i
f
t
d
e
r
L
a
d
u
n
g
s
-
t
r
￿
a
g
e
r
k
a
n
n
s
i
c
h
e
i
n
G
e
g
e
n
f
e
l
d
a
u
f
b
a
u
e
n
,
w
e
l
c
h
e
s
d
a
s
e
l
e
k
t
r
i
s
c
h
e
F
e
l
d
a
b
s
c
h
i
r
m
t
.
S
o
l
c
h
e
E
￿
e
k
t
e
w
e
r
d
e
n
d
a
n
n
i
n
A
b
s
c
h
n
i
t
t
2
.
3
.
2
b
e
h
a
n
d
e
l
t
.
2
.
3
.
1
.
E
l
e
k
t
r
o
s
t
a
t
i
s
c
h
e
A
b
s
c
h
i
r
m
u
n
g
D
a
s
e
l
e
k
t
r
i
s
c
h
e
P
o
t
e
n
t
i
a
l
e
i
n
e
r
P
u
n
k
t
l
a
d
u
n
g
f
￿
a
l
l
t
i
m
N
o
r
m
a
l
f
a
l
l
m
i
t
1
=
r
a
b
.
I
s
t
e
i
n
e
p
o
s
i
t
i
-
v
e
L
a
d
u
n
g
a
l
l
e
r
d
i
n
g
s
i
n
e
i
n
E
l
e
k
t
r
o
n
e
n
g
a
s
e
i
n
g
e
b
e
t
t
e
t
,
f
￿
a
l
l
t
d
a
s
e
l
e
k
t
r
i
s
c
h
e
F
e
l
d
s
c
h
n
e
l
l
e
r
m
i
t
d
e
m
A
b
s
t
a
n
d
r
a
b
,
d
a
s
i
c
h
E
l
e
k
t
r
o
n
e
n
u
m
d
i
e
f
e
l
d
e
r
z
e
u
g
e
n
d
e
L
a
d
u
n
g
a
n
s
a
m
m
e
l
n
u
n
d
i
h
r
F
e
l
d
a
b
s
c
h
i
r
m
e
n
.
M
i
t
d
e
r
s
t
a
t
i
s
c
h
e
n
d
i
e
l
e
k
t
r
i
s
c
h
e
n
F
u
n
k
t
i
o
n
"
(
!
=
0
;
~
K
)
k
a
n
n
d
a
s
s
t
a
t
i
s
c
h
e
A
b
s
c
h
i
r
m
v
e
r
h
a
l
t
e
n
m
a
k
r
o
s
k
o
p
i
s
c
h
b
e
s
c
h
r
i
e
b
e
n
w
e
r
d
e
n
[
6
]
.
D
i
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
v
o
n
d
e
m
W
e
l
l
e
n
-
z
a
h
l
v
e
k
t
o
r
~
K
m
u
￿
i
n
B
e
t
r
a
c
h
t
g
e
z
o
g
e
n
w
e
r
d
e
n
,
w
e
n
n
E
￿
e
k
t
e
d
u
r
c
h
r
￿
a
u
m
l
i
c
h
e
V
e
r
s
c
h
i
e
b
u
n
g
e
n
a
u
f
t
r
e
t
e
n
[
7
]
.
D
a
d
u
r
c
h
d
e
n
E
i
n
b
a
u
v
o
n
F
r
e
m
d
a
t
o
m
e
n
i
n
e
i
n
e
n
H
a
l
b
l
e
i
t
e
r
￿
U
b
e
r
s
c
h
u
￿
l
a
d
u
n
g
e
n
e
r
-
z
e
u
g
t
w
e
r
d
e
n
,
w
e
n
n
b
e
i
e
i
n
e
r
D
o
t
i
e
r
u
n
g
m
i
t
h
￿
o
h
e
r
v
a
l
e
n
t
e
n
A
t
o
m
e
n
(
n
{
D
o
t
i
e
r
u
n
g
)
a
l
l
e
￿
U
b
e
r
s
c
h
u
￿
e
l
e
k
t
r
o
n
e
n
i
n
d
a
s
L
e
i
t
u
n
g
s
b
a
n
d
d
e
s
W
i
r
t
s
m
a
t
e
r
i
a
l
s
￿
u
b
e
r
g
e
h
e
n
,
k
a
n
n
m
a
n
d
i
e
f
o
l
g
e
n
-
d
e
n
￿
U
b
e
r
l
e
g
u
n
g
e
n
a
n
s
t
e
l
l
e
n
.
M
i
t
e
i
n
e
m
a
b
g
e
s
c
h
i
r
m
t
e
n
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
k
a
n
n
d
i
e
W
e
c
h
s
e
l
-
w
i
r
k
u
n
g
z
w
i
s
c
h
e
n
d
e
m
F
r
e
m
d
a
t
o
m
,
d
a
s
d
i
e
L
e
i
t
u
n
g
s
e
l
e
k
t
r
o
n
e
n
s
t
r
e
u
t
u
n
d
d
e
n
L
e
i
t
u
n
g
s
e
l
e
k
t
r
o
-
n
e
n
b
e
s
c
h
r
i
e
b
e
n
w
e
r
d
e
n
,
a
b
e
r
a
u
c
h
d
i
e
W
e
c
h
s
e
l
w
i
r
k
u
n
g
d
e
r
L
e
i
t
u
n
g
s
e
l
e
k
t
r
o
n
e
n
u
n
t
e
r
e
i
n
a
n
d
e
r
.
F
￿
u
r
e
i
n
e
P
u
n
k
t
l
a
d
u
n
g
q
i
n
e
i
n
e
m
S
e
e
a
u
s
L
e
i
t
u
n
g
s
e
l
e
k
t
r
o
n
e
n
k
a
n
n
m
a
n
d
i
e
P
o
i
s
s
o
n
{
G
l
e
i
c
h
u
n
g
f
￿
u
r
e
i
n
n
i
c
h
t
a
b
g
e
s
c
h
i
r
m
t
e
s
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
’
0
a
l
s
r
2
’
0
=
￿
q
Æ
(
~
r
)
"
0
(
2
.
3
6
)
s
c
h
r
e
i
b
e
n
.
D
a
s
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
i
s
t
d
a
b
e
i
’
0
=
1
4
￿
"
0
q
=
r
u
n
d
e
r
f
￿
u
l
l
t
d
i
e
P
o
i
s
s
o
n
g
l
e
i
c
h
u
n
g
.
I
n
s
p
h
￿
a
r
i
s
c
h
e
n
P
o
l
a
r
k
o
o
r
d
i
n
a
t
e
n
i
n
t
e
g
r
i
e
r
t
m
a
n
￿
u
b
e
r
e
i
n
e
k
l
e
i
n
e
K
u
g
e
l
u
m
d
e
n
U
r
s
p
r
u
n
g
.
U
n
t
e
r
V
e
r
w
e
n
d
u
n
g
d
e
s
S
a
t
z
v
o
n
G
a
u
￿
b
e
f
r
i
e
d
i
g
t
d
a
s
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
d
i
e
P
o
i
s
s
o
n
-
G
l
e
i
c
h
u
n
g
[
2
8
]
.
D
a
s
P
o
t
e
n
t
i
a
l
l
￿
a
￿
t
s
i
c
h
a
u
c
h
i
n
F
o
u
r
i
e
r
d
a
r
s
t
e
l
u
n
g
a
l
s
’
0
(
~
r
)
=
(
2
￿
)
￿
3
Z
d
~
K
’
0
(
~
K
)
e
x
p
(
i
~
K
￿
~
r
)
(
2
.
3
7
)
s
c
h
r
e
i
b
e
n
.
M
i
t
d
e
r
F
o
u
r
i
e
r
{
D
a
r
s
t
e
l
l
u
n
g
d
e
r
D
e
l
t
a
f
u
n
k
t
i
o
n
i
n
G
l
e
i
c
h
u
n
g
(
2
.
3
6
)
Æ
(
~
r
)
=
(
2
￿
)
￿
3
Z
d
~
K
e
i
~
K
￿
~
r
(
2
.
3
8
)
f
o
l
g
t
K
2
’
0
(
~
K
)
=
q
=
"
0
.
D
u
r
c
h
d
i
e
z
w
e
i
f
a
c
h
e
A
b
l
e
i
t
u
n
g
n
a
c
h
d
e
r
Z
e
i
t
i
n
d
e
r
P
o
i
s
s
o
n
{
G
l
e
i
c
h
u
n
g
e
r
g
i
b
t
s
i
c
h
m
i
t
d
e
r
O
p
e
r
a
t
o
r
d
a
r
s
t
e
l
l
u
n
g
d
e
r
F
a
k
t
o
r
(
i
K
)
2
u
n
d
d
a
m
i
t
d
e
r
F
a
k
t
o
r
￿
K
2
.
D
i
e
2
62
.
3
.
A
b
s
c
h
i
r
m
u
n
g
d
i
e
l
e
k
t
r
i
s
c
h
e
F
u
n
k
t
i
o
n
e
r
g
i
b
t
e
i
n
e
B
e
z
i
e
h
u
n
g
d
e
s
P
o
t
e
n
t
i
a
l
s
e
i
n
e
r
e
i
n
z
e
l
n
e
n
L
a
d
u
n
g
z
u
m
a
b
g
e
-
s
c
h
i
r
m
t
e
n
o
d
e
r
t
o
t
a
l
e
n
P
o
t
e
n
t
i
a
l
’
(
~
K
)
:
’
0
(
~
K
)
=
’
(
~
K
)
=
"
(
~
K
)
:
(
2
.
3
9
)
F
￿
u
r
d
i
e
s
o
g
e
n
a
n
n
t
e
T
h
o
m
a
s
{
F
e
r
m
i
{
F
o
r
m
d
e
r
D
i
e
l
e
k
t
r
i
z
i
t
￿
a
t
s
f
u
n
k
t
i
o
n
[
6
]
￿
n
d
e
t
m
a
n
’
(
~
K
)
=
q
"
0
(
K
2
+
k
2
s
)
:
(
2
.
4
0
)
D
u
r
c
h
F
o
u
r
i
e
r
{
T
r
a
n
s
f
o
r
m
a
t
i
o
n
v
o
n
’
(
~
K
)
e
r
h
￿
a
l
t
m
a
n
d
a
s
a
b
g
e
s
c
h
i
r
m
t
e
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
i
n
d
e
r
O
r
t
s
d
a
r
s
t
e
l
l
u
n
g
’
(
r
)
=
q
"
0
(
2
￿
)
3
Z
1
0
d
K
2
￿
K
2
K
2
+
k
2
s
Z
1
￿
1
d
(
c
o
s
￿
)
e
i
K
r
c
o
s
￿
=
q
2
￿
2
r
Z
1
0
d
K
K
s
i
n
K
r
K
2
+
k
2
s
=
1
4
￿
"
0
q
r
e
￿
k
s
r
(
2
.
4
1
)
m
i
t
d
e
m
A
b
s
c
h
i
r
m
w
e
l
l
e
n
v
e
k
t
o
r
k
s
,
d
.
h
.
m
i
t
d
e
r
T
h
o
m
a
s
{
F
e
r
m
i
{
A
b
s
c
h
i
r
m
l
￿
a
n
g
e
r
s
=
2
￿
k
s
[
6
]
,
d
e
r
d
u
r
c
h
k
2
s
￿
3
n
0
e
2
2
"
0
"
F
=
(
3
=
￿
)
1
=
3
n
1
=
3
0
￿
"
0
a
0
=
e
2
D
(
"
F
)
"
0
(
2
.
4
2
)
g
e
g
e
b
e
n
i
s
t
.
a
0
i
s
t
d
e
r
B
o
h
r
s
c
h
e
R
a
d
i
u
s
,
n
0
i
s
t
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
k
o
n
z
e
n
t
r
a
t
i
o
n
u
n
d
D
(
"
F
)
d
i
e
Z
u
s
t
a
n
d
s
d
i
c
h
t
e
e
i
n
e
s
f
r
e
i
e
n
E
l
e
k
t
r
o
n
e
n
g
a
s
e
s
,
"
F
d
i
e
F
e
r
m
i
{
E
n
e
r
g
i
e
.
S
t
e
i
g
t
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
k
o
n
z
e
n
t
r
a
t
i
o
n
n
0
a
n
,
d
a
n
n
s
t
e
i
g
t
a
u
c
h
k
s
a
n
u
n
d
d
a
m
i
t
s
i
n
k
t
d
i
e
R
e
i
c
h
-
w
e
i
t
e
d
e
s
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
s
d
u
r
c
h
d
e
n
E
x
p
o
n
e
n
t
i
a
l
f
a
k
t
o
r
e
￿
k
s
r
.
F
￿
u
r
v
e
r
s
c
h
w
i
n
d
e
n
d
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
k
o
n
z
e
n
t
r
a
t
i
o
n
e
r
h
￿
a
l
t
m
a
n
d
a
s
r
e
i
n
e
P
o
t
e
n
t
i
a
l
1
4
￿
"
0
q
=
r
.
D
a
s
a
b
g
e
s
c
h
i
r
m
t
e
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
w
i
r
d
a
u
c
h
a
l
s
Y
u
k
a
w
a
{
P
o
t
e
n
t
i
a
l
b
e
z
e
i
c
h
n
e
t
[
8
]
.
D
i
e
s
e
s
a
b
g
e
s
c
h
i
r
m
-
t
e
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
k
a
n
n
a
l
s
G
r
u
n
d
l
a
g
e
z
u
r
B
e
s
c
h
r
e
i
b
u
n
g
d
e
s
E
l
e
k
t
r
o
n
e
n
{
E
i
n
f
a
n
g
s
i
n
S
t
￿
o
r
s
t
e
l
l
e
n
v
e
r
w
e
n
d
e
t
w
e
r
d
e
n
[
2
9
]
.
M
o
t
t
{
D
i
c
h
t
e
B
e
i
h
￿
o
h
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
v
e
r
l
￿
a
￿
t
m
a
n
d
e
n
B
e
r
e
i
c
h
d
e
r
l
i
n
e
a
r
e
n
O
p
t
i
k
,
S
t
r
e
u
u
n
g
z
w
i
s
c
h
e
n
E
x
z
i
t
o
n
e
n
u
n
d
z
w
i
s
c
h
e
n
E
x
z
i
t
o
n
e
n
u
n
d
f
r
e
i
e
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
n
s
o
w
i
e
A
b
s
c
h
i
r
m
u
n
g
s
p
i
e
l
t
e
i
n
e
i
m
m
e
r
g
r
￿
o
￿
e
r
e
R
o
l
l
e
,
b
i
s
d
i
e
E
x
z
i
t
o
n
e
n
s
c
h
l
i
e
￿
l
i
c
h
i
n
e
i
n
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
l
a
s
m
a
a
u
f
g
e
b
r
o
c
h
e
n
w
e
r
d
e
n
.
E
n
t
h
￿
a
l
t
d
a
s
b
e
t
r
a
c
h
t
e
t
e
S
y
s
t
e
m
k
e
i
n
e
g
e
b
u
n
d
e
n
e
n
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
a
a
r
e
,
s
o
n
d
e
r
n
f
r
e
i
e
E
l
e
k
t
r
o
n
e
n
u
n
d
L
￿
o
c
h
e
r
,
i
s
t
e
s
n
i
c
h
t
m
e
h
r
m
￿
o
g
l
i
c
h
,
d
i
e
A
u
f
s
p
a
l
t
u
n
g
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
N
i
v
e
a
u
s
z
u
b
e
o
b
a
c
h
t
e
n
.
I
n
s
o
f
e
r
n
s
t
e
l
l
t
d
e
r
￿
U
b
e
r
g
a
n
g
v
o
n
d
e
m
E
x
z
i
t
o
n
e
n
{
G
a
s
z
u
e
i
n
e
m
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
l
a
s
m
a
e
i
n
e
n
E
￿
e
k
t
d
a
r
,
d
e
r
n
e
b
e
n
d
e
r
A
b
s
c
h
i
r
m
u
n
g
d
u
r
c
h
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
a
n
s
a
m
m
l
u
n
g
(
A
b
-
s
c
h
n
i
t
t
2
.
3
.
2
)
f
￿
u
r
d
a
s
V
e
r
s
c
h
w
i
n
d
e
n
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
v
e
r
a
n
t
w
o
r
t
l
i
c
h
g
e
m
a
c
h
t
w
e
r
-
d
e
n
k
a
n
n
.
D
e
r
￿
U
b
e
r
g
a
n
g
z
u
m
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
l
a
s
m
a
￿
n
d
e
t
b
e
i
e
i
n
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
n
M
s
t
a
t
t
,
d
i
e
m
i
t
d
e
n
i
n
d
i
e
s
e
r
A
r
b
e
i
t
v
e
r
w
e
n
d
e
t
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
v
e
r
g
l
i
c
h
e
n
w
e
r
d
e
n
k
a
n
n
.
D
u
r
c
h
d
e
n
￿
U
b
e
r
g
a
n
g
v
o
n
e
i
n
e
m
n
i
c
h
t
a
b
g
e
s
c
h
i
r
m
t
e
n
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
’
0
(
r
)
z
u
e
i
n
e
m
e
x
p
o
-
n
e
n
t
i
e
l
l
a
b
g
e
s
c
h
i
r
m
t
e
n
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
’
(
r
)
(
Y
u
k
a
w
a
{
P
o
t
e
n
t
i
a
l
,
A
b
s
c
h
n
i
t
t
2
.
3
.
1
)
f
￿
u
r
d
a
s
E
x
z
i
t
o
n
i
n
e
i
n
e
m
S
e
e
f
r
e
i
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
e
r
D
i
c
h
t
e
n
P
k
a
n
n
m
a
n
d
i
e
D
i
c
h
t
e
n
M
b
e
s
t
i
m
m
e
n
:
’
0
(
r
)
=
1
4
￿
"
0
"
e
2
j
~
r
e
￿
~
r
h
j
(
2
.
4
3
)
2
72
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
02
- 4
- 2
0
P
o
t
e
n
t
i
e
l
l
e
 
E
n
e
r
g
i
e
r
1
Abgeschirmtes Potential
reines Potential
A
b
b
i
l
d
u
n
g
2
.
1
1
.
:
A
b
g
e
s
c
h
i
r
m
t
e
s
C
o
u
l
o
m
b
{
P
o
t
e
n
t
i
a
l
i
m
V
e
r
g
l
e
i
c
h
m
i
t
d
e
m
r
e
i
n
e
n
P
o
t
e
n
t
i
a
l
.
D
e
r
A
b
-
s
c
h
i
r
m
p
a
r
a
m
e
t
e
r
k
s
w
u
r
d
e
g
l
e
i
c
h
E
i
n
s
g
e
s
e
t
z
t
.
N
a
c
h
[
6
]
.
g
e
h
t
￿
u
b
e
r
i
n
’
(
r
)
=
1
4
￿
"
0
"
(
n
P
)
e
x
p
￿
￿
j
~
r
e
￿
~
r
h
j
l
￿
￿
e
2
j
~
r
e
￿
~
r
h
j
:
(
2
.
4
4
)
F
￿
a
l
l
t
d
i
e
A
b
s
c
h
i
r
m
l
￿
a
n
g
e
l
,
b
e
i
d
e
r
d
a
s
P
o
t
e
n
t
i
a
l
a
u
f
1
=
e
a
b
g
e
s
c
h
i
r
m
t
i
s
t
,
u
n
t
e
r
e
i
n
e
b
e
s
t
i
m
m
t
e
L
￿
a
n
g
e
l
c
,
d
i
e
k
l
e
i
n
e
r
a
l
s
d
e
r
e
x
z
i
t
o
n
i
s
c
h
e
B
o
h
r
{
R
a
d
i
u
s
i
s
t
,
s
o
b
e
s
i
t
z
t
d
a
s
Y
u
k
a
w
a
P
o
t
e
n
t
i
a
l
k
e
i
n
e
n
g
e
b
u
n
d
e
n
e
n
Z
u
s
t
a
n
d
m
e
h
r
.
D
i
e
k
r
i
t
i
s
c
h
e
L
￿
a
n
g
e
l
c
u
n
d
d
e
r
e
x
z
i
t
o
n
i
s
c
h
e
B
o
h
r
{
R
a
d
i
u
s
a
B
s
i
n
d
￿
u
b
e
r
d
i
e
G
l
e
i
c
h
u
n
g
[
7
]
a
B
l
￿
1
c
=
1
:
1
9
(
2
.
4
5
)
m
i
t
e
i
n
a
n
d
e
r
g
e
k
o
p
p
e
l
t
.
F
￿
u
r
l
c
w
i
r
d
d
i
e
T
h
o
m
a
s
{
F
e
r
m
i
{
A
b
s
c
h
i
r
m
l
￿
a
n
g
e
r
s
a
u
s
G
l
e
i
c
h
u
n
g
(
2
.
4
2
)
v
e
r
w
e
n
d
e
t
r
￿
2
s
=
e
2
"
"
0
D
(
"
F
)
:
(
2
.
4
6
)
I
n
d
e
r
E
￿
e
k
t
i
v
m
a
s
s
e
n
n
￿
a
h
e
r
u
n
g
v
e
r
e
i
n
f
a
c
h
t
s
i
c
h
d
i
e
s
e
z
u
[
7
]
:
r
￿
1
s
=
"
3
e
2
"
"
0
~
2
(
m
e
+
m
h
)
￿
1
3
￿
2
￿
2
=
3
n
1
=
3
P
#
1
=
2
(
2
.
4
7
)
m
i
t
d
e
n
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
n
d
e
s
E
l
e
k
t
r
o
n
s
u
n
d
d
e
s
L
o
c
h
s
,
m
e
u
n
d
m
h
u
n
d
d
e
r
P
l
a
s
m
a
d
i
c
h
t
e
n
P
.
D
i
e
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
M
=
1
:
1
9
6
a
￿
6
B
￿
"
r
"
0
~
2
3
e
2
1
(
m
e
+
m
h
)
￿
3
(
3
￿
2
)
2
(
2
.
4
8
)
b
e
i
d
e
r
d
e
r
￿
U
b
e
r
g
a
n
g
d
e
s
i
s
o
l
i
e
r
e
n
d
e
n
E
x
z
i
t
o
n
e
n
G
a
s
e
s
i
n
d
e
n
m
e
t
a
l
l
i
s
c
h
e
n
Z
u
s
t
a
n
d
d
e
s
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
l
a
s
m
a
s
s
t
a
t
t
￿
n
d
e
t
,
w
i
r
d
a
l
s
M
o
t
t
{
D
i
c
h
t
e
b
e
z
e
i
c
h
n
e
t
[
7
]
u
n
d
e
r
g
i
b
t
s
i
c
h
d
u
r
c
h
2
82
.
3
.
A
b
s
c
h
i
r
m
u
n
g
E
i
n
s
e
t
z
e
n
d
e
r
T
h
o
m
a
s
{
F
e
r
m
i
{
A
b
s
c
h
i
r
m
l
￿
a
n
g
e
(
2
.
4
7
)
i
n
G
l
e
i
c
h
u
n
g
(
2
.
4
5
)
u
n
d
d
u
r
c
h
A
u
￿
￿
o
s
e
n
n
a
c
h
d
e
r
P
l
a
s
m
a
d
i
c
h
t
e
.
"
r
i
s
t
d
i
e
r
e
l
a
t
i
v
e
D
i
e
l
e
k
t
r
i
z
i
t
￿
a
t
s
k
o
n
s
t
a
n
t
e
d
e
s
M
a
t
e
r
i
a
l
s
u
n
d
m
e
b
z
w
.
m
h
s
i
n
d
d
i
e
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
n
d
e
s
E
l
e
k
t
r
o
n
s
b
z
w
.
d
e
s
L
o
c
h
s
.
F
￿
u
r
b
e
i
s
p
i
e
l
s
w
e
i
s
e
G
e
r
m
a
n
i
u
m
(
G
e
)
￿
n
d
e
t
d
e
r
￿
U
b
e
r
g
a
n
g
z
u
e
i
n
e
m
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
l
a
s
m
a
b
e
i
e
i
n
e
r
E
x
z
i
t
o
n
e
n
k
o
n
z
e
n
t
r
a
t
i
o
n
v
o
n
￿
u
b
e
r
1
0
1
3
c
m
￿
3
b
e
i
e
i
n
e
r
T
e
m
p
e
r
a
t
u
r
v
o
n
2
K
s
t
a
t
t
.
D
i
e
E
x
z
i
t
o
n
e
n
k
o
n
d
e
n
s
i
e
r
e
n
z
u
e
i
n
e
m
T
r
￿
o
p
f
c
h
e
n
[
6
]
.
D
i
e
s
o
b
e
s
t
i
m
m
t
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
n
M
k
a
n
n
d
a
n
n
a
l
s
G
r
￿
o
￿
e
z
u
m
V
e
r
g
l
e
i
c
h
d
e
r
i
n
d
e
n
M
e
s
s
u
n
g
e
n
v
e
r
w
e
n
d
e
t
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
b
e
n
u
t
z
t
w
e
r
d
e
n
.
2
.
3
.
2
.
A
b
s
c
h
i
r
m
u
n
g
d
e
s
e
x
t
e
r
n
e
n
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
d
u
r
c
h
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
a
n
s
a
m
m
l
u
n
g
S
t
￿
o
r
s
t
e
l
l
e
n
(
e
n
g
l
.
:
t
r
a
p
)
,
d
i
e
E
l
e
k
t
r
o
n
e
n
b
z
w
.
L
￿
o
c
h
e
r
e
i
n
f
a
n
g
e
n
,
k
￿
o
n
n
e
n
e
i
n
e
U
r
s
a
c
h
e
f
￿
u
r
e
i
n
e
A
b
s
c
h
i
r
m
u
n
g
d
e
s
v
o
n
a
u
￿
e
n
a
n
g
e
l
e
g
t
e
n
F
e
l
d
e
s
s
e
i
n
.
D
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
w
e
r
d
e
n
v
o
n
e
i
n
e
m
e
i
n
-
z
e
l
n
e
n
I
o
n
e
i
n
g
e
f
a
n
g
e
n
[
6
]
,
s
t
e
h
e
n
d
a
h
e
r
n
i
c
h
t
m
e
h
r
f
￿
u
r
d
e
n
L
a
d
u
n
g
s
t
r
a
n
s
p
o
r
t
z
u
r
V
e
r
f
￿
u
g
u
n
g
u
n
d
b
e
h
i
n
d
e
r
n
i
h
n
s
o
g
a
r
.
S
i
n
d
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
n
S
t
￿
o
r
s
t
e
l
l
e
n
g
e
f
a
n
g
e
n
,
s
o
v
e
r
b
l
e
i
b
e
n
s
i
e
l
￿
a
n
g
e
r
a
l
s
o
h
n
e
E
i
n
f
a
n
g
i
n
d
e
m
H
a
l
b
l
e
i
t
e
r
u
n
d
e
r
h
￿
o
h
e
n
d
a
m
i
t
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
.
B
e
i
g
e
n
￿
u
g
e
n
d
g
r
o
￿
e
n
V
e
r
w
e
i
l
d
a
u
e
r
n
,
d
.
h
.
g
r
￿
o
￿
e
r
a
l
s
d
i
e
i
n
d
i
e
s
e
r
A
r
b
e
i
t
b
e
i
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
n
M
e
s
-
s
u
n
g
e
n
v
e
r
w
e
n
d
e
t
e
i
n
v
e
r
s
e
R
e
p
e
t
i
t
i
o
n
s
r
a
t
e
d
e
s
P
u
l
s
l
a
s
e
r
s
v
o
n
(
8
2
M
H
z
)
￿
1
,
e
n
t
s
p
r
e
c
h
e
n
d
1
2
n
s
A
b
s
t
a
n
d
z
w
i
s
c
h
e
n
d
e
m
E
i
n
t
r
e
￿
e
n
d
e
r
e
i
n
z
e
l
n
e
n
P
u
l
s
e
,
i
s
t
a
u
c
h
i
n
e
i
n
e
m
g
e
p
u
l
s
t
e
n
S
y
s
t
e
m
k
e
i
n
v
o
l
l
s
t
￿
a
n
d
i
g
e
s
R
e
k
o
m
b
i
n
i
e
r
e
n
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
v
o
r
E
i
n
t
r
e
￿
e
n
d
e
s
n
￿
a
c
h
s
t
e
n
P
u
l
s
e
s
m
￿
o
g
l
i
c
h
.
D
i
e
a
n
g
e
s
a
m
m
e
l
t
e
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
b
a
u
e
n
z
u
s
￿
a
t
z
l
i
c
h
e
i
n
G
e
g
e
n
f
e
l
d
a
u
f
.
I
m
B
a
n
d
k
a
n
t
e
n
s
c
h
e
m
a
d
e
r
P
r
o
b
e
(
A
b
b
.
2
.
1
2
a
)
s
i
e
h
t
m
a
n
d
e
u
t
l
i
c
h
d
i
e
f
e
h
l
e
n
d
e
B
a
r
r
i
e
r
e
i
m
L
e
i
-
t
u
n
g
s
b
a
n
d
,
d
i
e
d
u
r
c
h
d
i
e
M
o
d
u
l
a
t
i
o
n
d
e
r
D
o
t
i
e
r
u
n
g
u
n
d
d
e
s
A
l
u
m
i
n
i
u
m
{
G
e
h
a
l
t
s
a
n
d
i
e
s
e
r
S
t
e
l
-
l
e
z
u
s
t
a
n
d
e
k
o
m
m
t
.
P
o
t
e
n
t
i
a
l
s
p
r
￿
u
n
g
e
w
e
r
d
e
n
d
a
d
u
r
c
h
v
e
r
m
i
e
d
e
n
,
e
s
e
n
t
s
t
e
h
t
k
e
i
n
e
d
u
r
c
h
d
e
n
￿
U
b
e
r
g
a
n
g
z
w
i
s
c
h
e
n
z
w
e
i
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
n
M
a
t
e
r
i
a
l
i
e
n
b
e
d
i
n
g
t
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
v
e
r
a
r
m
u
n
g
s
z
o
n
e
[
3
1
]
.
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
e
i
n
e
m
v
o
r
g
e
s
p
a
n
n
t
e
n
H
a
l
b
l
e
i
t
e
r
b
e
w
e
g
e
n
s
i
c
h
a
u
f
g
r
u
n
d
d
e
r
D
r
i
f
t
i
m
e
l
e
k
t
r
i
-
s
c
h
e
n
F
e
l
d
z
u
d
e
n
K
o
n
t
a
k
t
e
n
h
i
n
.
W
e
r
d
e
n
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
u
r
c
h
S
t
￿
o
r
s
t
e
l
l
e
n
(
t
r
a
p
s
)
e
i
n
g
e
-
f
a
n
g
e
n
,
k
￿
o
n
n
e
n
s
i
e
n
i
c
h
t
m
e
h
r
z
u
d
e
n
K
o
n
t
a
k
t
e
n
g
e
l
a
n
g
e
n
u
n
d
a
b
￿
i
e
￿
e
n
.
M
i
t
s
t
e
i
g
e
n
d
e
r
D
i
c
h
t
e
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
s
t
d
e
r
E
i
n
￿
u
￿
,
d
e
n
s
i
e
s
e
l
b
s
t
a
u
f
d
a
s
s
i
e
u
m
g
e
b
e
n
d
e
P
o
t
e
n
t
i
a
l
h
a
b
e
n
,
s
o
g
r
o
￿
,
d
a
￿
e
r
n
i
c
h
t
m
e
h
r
v
e
r
n
a
c
h
l
￿
a
s
s
i
g
t
w
e
r
d
e
n
k
a
n
n
.
D
i
e
E
l
e
k
t
r
o
n
e
n
b
e
w
e
g
e
n
s
i
c
h
i
n
R
i
c
h
t
u
n
g
d
e
r
n
+
{
d
o
t
i
e
r
t
e
n
S
c
h
i
c
h
t
u
n
d
d
i
e
L
￿
o
c
h
e
r
i
n
R
i
c
h
t
u
n
g
d
e
r
p
+
{
d
o
t
i
e
r
t
e
n
S
c
h
i
c
h
t
,
e
n
t
s
p
r
e
c
h
e
n
d
d
e
m
v
o
r
g
e
g
e
b
e
n
e
n
￿
a
u
￿
e
r
e
n
F
e
l
d
.
D
u
r
c
h
d
i
e
A
n
s
a
m
m
l
u
n
g
d
e
r
L
a
d
u
n
g
s
r
￿
a
g
e
r
i
n
b
z
w
.
a
n
d
e
n
d
o
-
t
i
e
r
t
e
n
S
c
h
i
c
h
t
e
n
e
n
t
s
t
e
h
t
e
i
n
G
e
g
e
n
f
e
l
d
,
d
a
s
b
e
i
g
e
n
￿
u
g
e
n
d
g
r
o
￿
e
r
A
n
z
a
h
l
v
o
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
n
d
a
s
￿
a
u
￿
e
r
e
F
e
l
d
d
e
r
P
r
o
b
e
v
o
l
l
s
t
￿
a
n
d
i
g
a
b
s
c
h
i
r
m
t
[
3
2
]
u
n
d
e
i
n
e
F
l
a
c
h
b
a
n
d
s
i
t
u
a
t
i
o
n
i
n
d
e
r
P
r
o
b
e
h
e
r
s
t
e
l
l
t
.
D
u
r
c
h
d
i
e
h
o
h
e
D
o
t
i
e
r
u
n
g
w
e
r
d
e
n
i
n
d
e
n
p
+
{
S
c
h
i
c
h
t
e
n
S
t
￿
o
r
s
t
e
l
l
e
n
e
r
z
e
u
g
t
,
w
o
d
u
r
c
h
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
n
d
￿
u
n
n
e
n
S
c
h
i
c
h
t
e
n
a
n
g
e
s
a
m
m
e
l
t
w
e
r
d
e
n
[
2
6
]
u
n
d
s
o
d
a
s
￿
a
u
￿
e
r
e
F
e
l
d
a
b
s
c
h
i
r
m
e
n
.
2
92
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
-
-
-
+
+
+
-
-
-
-
-
+ +
+ +
+
+ +
+ +
+
- - - - - -
+ + +
p+ n+ Übergitter
-
+
+ + +
+
+
A
b
b
i
l
d
u
n
g
2
.
1
2
.
:
S
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
r
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
d
u
r
c
h
A
n
s
a
m
m
l
u
n
g
v
o
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
n
a
n
d
e
n
d
o
t
i
e
r
t
e
n
S
c
h
i
c
h
t
e
n
.
I
m
o
b
e
r
s
t
e
n
F
a
l
l
w
e
r
d
e
n
n
u
r
w
e
n
i
g
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
g
e
n
e
-
r
i
e
r
t
,
s
i
e
k
￿
o
n
n
e
n
n
o
c
h
a
b
￿
i
e
￿
e
n
.
M
i
t
s
t
e
i
g
e
n
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
s
a
m
m
e
l
n
s
i
e
s
i
c
h
i
n
d
e
n
d
o
t
i
e
r
t
e
n
S
c
h
i
c
h
t
e
n
a
n
u
n
d
b
e
g
i
n
n
e
n
s
o
,
d
a
s
F
e
l
d
a
b
z
u
s
c
h
i
r
m
e
n
.
I
m
l
e
t
z
t
e
n
F
a
l
l
h
a
t
d
i
e
A
b
s
c
h
i
r
m
u
n
g
z
u
e
i
n
e
r
R
e
d
u
z
i
e
r
u
n
g
a
u
f
d
e
n
F
l
a
c
h
b
a
n
d
z
u
s
t
a
n
d
g
e
f
￿
u
h
r
t
.
N
i
c
h
t
m
a
￿
s
t
a
b
s
g
e
t
r
e
u
.
N
a
c
h
[
3
0
]
.
3
02
.
3
.
A
b
s
c
h
i
r
m
u
n
g
I
n
A
b
b
.
2
.
1
2
s
i
n
d
S
i
t
u
a
t
i
o
n
e
n
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
d
a
r
g
e
s
t
e
l
l
t
.
B
e
i
e
i
n
e
r
g
e
-
r
i
n
g
e
n
A
n
z
a
h
l
v
o
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
n
w
i
r
d
d
a
s
￿
a
u
￿
e
r
e
F
e
l
d
n
i
c
h
t
b
e
e
i
n
￿
u
￿
t
.
M
i
t
z
u
n
e
h
m
e
n
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
s
a
m
m
e
l
n
s
i
c
h
d
i
e
L
￿
o
c
h
e
r
a
n
d
e
r
p
+
{
S
c
h
i
c
h
t
i
n
S
t
￿
o
s
t
e
l
l
e
n
a
n
u
n
d
k
￿
o
n
n
e
n
s
o
n
i
c
h
t
m
e
h
r
z
u
d
e
n
K
o
n
t
a
k
t
e
n
g
e
l
a
n
g
e
n
u
n
d
a
b
￿
i
e
￿
e
n
.
B
e
i
w
e
i
t
e
r
e
r
E
r
h
￿
o
h
u
n
g
d
e
r
L
a
d
u
n
g
s
-
t
r
￿
a
g
e
r
d
i
c
h
t
e
w
e
r
d
e
n
i
m
m
e
r
m
e
h
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
r
d
o
t
i
e
r
t
e
n
p
+
{
S
c
h
i
c
h
t
a
n
g
e
l
a
g
e
r
t
,
d
a
s
￿
a
u
￿
e
r
e
F
e
l
d
w
i
r
d
v
o
l
l
s
t
￿
a
n
d
i
g
a
b
g
e
s
c
h
i
r
m
t
.
2
.
3
.
3
.
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
D
i
e
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
w
e
r
d
e
n
j
e
n
a
c
h
L
a
s
e
r
{
S
y
s
t
e
m
(
g
e
p
u
l
s
t
o
d
e
r
D
a
u
e
r
s
t
r
i
c
h
,
C
W
)
v
e
r
s
c
h
i
e
-
d
e
n
b
e
s
t
i
m
m
t
.
G
e
p
u
l
s
t
e
S
y
s
t
e
m
e
D
i
e
A
n
z
a
h
l
d
e
r
e
i
n
g
e
s
t
r
a
h
l
t
e
n
P
h
o
t
o
n
e
n
p
r
o
Z
e
i
t
w
i
r
d
￿
u
b
e
r
d
i
e
e
i
n
g
e
s
t
r
a
h
l
t
e
m
i
t
t
l
e
r
e
L
e
i
s
t
u
n
g
P
u
n
d
d
i
e
F
r
e
q
u
e
n
z
d
e
s
L
i
c
h
t
s
￿
b
e
s
t
i
m
m
t
,
i
n
d
e
m
z
u
n
￿
a
c
h
s
t
d
i
e
E
n
e
r
g
i
e
e
i
n
e
s
P
h
o
t
o
n
s
b
e
r
e
c
h
n
e
t
w
i
r
d
:
E
P
h
o
t
o
n
=
h
￿
￿
=
h
c
￿
:
(
2
.
4
9
)
D
i
e
L
e
i
s
t
u
n
g
d
e
s
L
a
s
e
r
p
u
l
s
e
s
e
r
g
i
b
t
s
i
c
h
d
a
n
n
z
u
:
P
=
N
P
h
o
t
o
n
e
n
￿
E
P
h
o
t
o
n
￿
P
(
2
.
5
0
)
m
i
t
d
e
r
P
u
l
s
d
a
u
e
r
￿
P
,
w
a
s
m
a
n
m
i
t
G
l
e
i
c
h
u
n
g
(
2
.
4
9
)
i
n
d
i
e
A
n
z
a
h
l
d
e
r
P
h
o
t
o
n
e
n
N
P
h
o
t
o
n
e
n
p
r
o
Z
e
i
t
u
m
r
e
c
h
n
e
n
k
a
n
n
:
N
P
h
o
t
o
n
e
n
￿
P
=
P
￿
￿
h
￿
c
(
2
.
5
1
)
J
e
n
a
c
h
d
e
r
D
i
c
k
e
d
e
s
H
a
l
b
l
e
i
t
e
r
s
w
e
r
d
e
n
n
i
c
h
t
a
l
l
e
P
h
o
t
o
n
e
n
a
b
s
o
r
b
i
e
r
t
,
z
u
s
￿
a
t
z
l
i
c
h
e
r
g
e
b
e
n
s
i
c
h
d
u
r
c
h
d
e
n
h
o
h
e
n
B
r
e
c
h
u
n
g
s
i
n
d
e
x
R
e
￿
e
x
i
o
n
s
v
e
r
l
u
s
t
e
b
e
i
m
E
i
n
t
r
i
t
t
i
n
d
e
n
H
a
l
b
l
e
i
t
e
r
.
A
u
s
d
i
e
s
e
m
G
r
u
n
d
g
e
n
e
r
i
e
r
e
n
n
u
r
e
t
w
a
5
0
%
d
e
r
a
u
f
t
r
e
￿
e
n
d
e
n
P
h
o
t
o
n
e
n
e
i
n
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
a
a
r
.
I
m
f
o
l
g
e
n
d
e
n
w
e
r
d
e
n
z
u
r
V
e
r
e
i
n
f
a
c
h
u
n
g
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
a
a
r
e
e
i
n
f
a
c
h
a
l
s
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
b
e
z
e
i
c
h
n
e
t
:
N
P
h
o
t
o
n
e
n
p
r
o
P
u
l
s
g
e
n
e
r
i
e
r
e
n
G
=
N
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
=
￿
P
=
0
:
5
￿
N
P
h
o
t
o
n
e
n
=
￿
P
L
a
d
u
n
g
s
-
t
r
￿
a
g
e
r
p
r
o
P
u
l
s
.
I
n
d
e
m
F
a
l
l
g
e
p
u
l
s
t
e
r
A
n
r
e
g
u
n
g
r
e
i
c
h
t
e
s
a
u
s
,
d
i
e
g
e
n
e
r
i
e
r
t
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
￿
u
￿
d
i
c
h
t
e
G
=
A
m
i
t
d
e
r
b
e
l
e
u
c
h
t
e
t
e
n
F
l
￿
a
c
h
e
A
d
u
r
c
h
d
i
e
A
n
z
a
h
l
d
e
r
P
u
l
s
e
p
r
o
S
e
k
u
n
d
e
z
u
d
i
v
i
d
i
e
r
e
n
u
n
d
d
i
e
V
o
l
u
m
e
n
d
i
c
h
t
e
z
u
b
e
r
e
c
h
n
e
n
,
e
s
e
r
g
i
b
t
s
i
c
h
d
a
n
n
d
i
e
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
p
r
o
P
u
l
s
:
n
V
P
u
l
s
=
G
P
u
l
s
e
s
￿
A
￿
d
i
n
t
:
(
2
.
5
2
)
D
i
e
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
p
r
o
P
u
l
s
r
e
i
c
h
t
z
u
r
B
e
s
t
i
m
m
u
n
g
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
a
u
s
,
w
e
n
n
d
i
e
V
e
r
w
e
i
l
d
a
u
e
r
b
z
w
.
d
i
e
L
e
b
e
n
s
d
a
u
e
r
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
r
P
r
o
b
e
s
o
k
u
r
z
i
s
t
,
d
a
￿
a
l
l
e
L
a
-
d
u
n
g
s
t
r
￿
a
g
e
r
r
e
k
o
m
b
i
n
i
e
r
t
h
a
b
e
n
o
d
e
r
￿
u
b
e
r
d
i
e
K
o
n
t
a
k
t
e
a
b
g
e
￿
o
s
s
e
n
s
i
n
d
,
b
e
v
o
r
d
e
r
n
￿
a
c
h
s
t
e
P
u
l
s
e
i
n
t
r
i
￿
t
.
3
12
.
T
h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
D
a
u
e
r
s
t
r
i
c
h
(
C
W
)
{
S
y
s
t
e
m
e
D
i
e
L
e
i
s
t
u
n
g
d
e
s
L
a
s
e
r
s
t
r
a
h
l
s
i
n
e
i
n
e
m
D
a
u
e
r
s
t
r
i
c
h
{
S
y
s
t
e
m
e
r
g
i
b
t
s
i
c
h
z
u
:
P
=
N
P
h
o
t
o
n
e
n
￿
E
P
h
o
t
o
n
￿
t
;
(
2
.
5
3
)
w
a
s
m
a
n
m
i
t
G
l
e
i
c
h
u
n
g
(
2
.
4
9
)
i
n
d
i
e
A
n
z
a
h
l
d
e
r
P
h
o
t
o
n
e
n
p
r
o
Z
e
i
t
u
m
r
e
c
h
n
e
n
k
a
n
n
:
N
P
h
o
t
o
n
e
n
￿
t
=
P
￿
￿
h
￿
c
(
2
.
5
4
)
E
b
e
n
s
o
w
i
e
i
n
e
i
n
e
m
g
e
p
u
l
s
t
e
n
S
y
s
t
e
m
g
e
n
e
r
i
e
r
e
n
n
u
r
e
t
w
a
5
0
%
d
e
r
a
u
f
t
r
e
￿
e
n
t
e
n
P
h
o
t
o
n
e
n
e
i
n
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
a
a
r
,
d
a
V
e
r
l
u
s
t
e
d
u
r
c
h
e
i
n
e
z
u
g
e
r
i
n
g
e
D
i
c
k
e
d
e
s
H
a
l
b
l
e
i
t
e
r
s
u
n
d
a
u
f
g
r
u
n
d
v
o
n
R
e
￿
e
x
i
o
n
e
n
a
n
d
e
r
G
r
e
n
z
￿
￿
a
c
h
e
a
u
f
t
r
e
t
e
n
:
N
P
h
o
t
o
n
e
n
p
r
o
Z
e
i
t
e
i
n
h
e
i
t
g
e
n
e
r
i
e
r
e
n
G
=
N
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
=
￿
t
=
0
:
5
￿
N
P
h
o
t
o
n
e
n
=
￿
t
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
p
r
o
Z
e
i
t
e
i
n
h
e
i
t
.
D
a
i
n
e
i
n
e
m
D
a
u
e
r
s
t
r
i
c
h
{
S
y
s
t
e
m
k
o
n
t
i
n
u
i
e
r
l
i
c
h
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
g
e
n
e
r
i
e
r
t
w
e
r
d
e
n
,
h
a
b
e
n
s
i
e
a
n
d
e
r
s
a
l
s
i
n
e
i
n
e
m
g
e
p
u
l
s
t
e
n
S
y
s
t
e
m
n
o
c
h
n
i
c
h
t
a
l
l
e
w
i
e
d
e
r
r
e
k
o
m
b
i
n
i
e
r
t
,
b
e
v
o
r
d
i
e
n
￿
a
c
h
s
t
e
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
g
e
n
e
r
i
e
r
t
w
e
r
d
e
n
.
I
n
d
i
e
s
e
m
F
a
l
l
m
u
￿
m
a
n
e
i
n
e
D
i
￿
e
r
e
n
t
i
a
l
g
l
e
i
c
h
u
n
g
f
￿
u
r
d
i
e
V
o
l
u
m
e
n
l
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
n
V
a
u
f
s
t
e
l
l
e
n
:
_
n
V
=
G
A
￿
d
i
n
t
￿
n
V
￿
(
2
.
5
5
)
m
i
t
d
e
r
b
e
l
e
u
c
h
t
e
t
e
n
F
l
￿
a
c
h
e
A
u
n
d
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
l
e
b
e
n
s
z
e
i
t
￿
,
G
=
A
w
i
r
d
a
l
s
L
a
d
u
n
g
s
-
t
r
￿
a
g
e
r
￿
u
￿
d
i
c
h
t
e
b
e
z
e
i
c
h
n
e
t
.
D
a
d
e
r
s
t
a
t
i
o
n
￿
a
r
e
F
a
l
l
b
e
t
r
a
c
h
t
e
t
w
e
r
d
e
n
s
o
l
l
(
_
n
V
=
0
)
,
e
r
g
i
b
t
s
i
c
h
n
V
=
G
￿
￿
A
￿
d
i
n
t
:
(
2
.
5
6
)
2
.
3
.
4
.
E
i
n
f
a
n
g
{
Z
e
i
t
e
n
M
i
t
d
e
r
v
e
r
e
i
n
f
a
c
h
e
n
d
e
n
A
n
n
a
h
m
e
e
i
n
e
s
P
l
a
t
t
e
n
k
o
n
d
e
n
s
a
t
o
r
s
f
￿
u
r
d
i
e
P
r
o
b
e
k
a
n
n
m
a
n
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
b
e
s
t
i
m
m
e
n
,
d
i
e
n
o
t
w
e
n
d
i
g
i
s
t
,
u
m
e
i
n
e
l
e
k
t
r
i
s
c
h
e
s
F
e
l
d
i
n
d
e
r
P
r
o
b
e
a
b
-
z
u
s
c
h
i
r
m
e
n
.
M
i
t
d
e
n
K
o
n
d
e
n
s
a
t
o
r
g
l
e
i
c
h
u
n
g
e
n
C
=
Q
U
)
U
=
Q
C
(
2
.
5
7
)
d
e
r
L
a
d
u
n
g
Q
u
n
d
d
e
r
S
p
a
n
n
u
n
g
U
u
n
d
C
=
"
0
"
r
A
d
(
2
.
5
8
)
m
i
t
d
e
r
D
i
e
l
e
k
t
r
i
z
i
t
￿
a
t
s
k
o
n
s
t
a
n
t
e
"
0
u
n
d
d
e
r
r
e
l
a
t
i
v
e
n
D
i
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.
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￿
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c
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e
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e
n
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e
r
S
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c
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.
E
0
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c
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n
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.
M
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t
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e
n
S
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k
e
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b
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n
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E
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c
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n
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r
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￿
￿
a
c
h
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i
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S
c
h
i
c
h
-
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n
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d
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1
[
3
4
]
:
E
j
+
1
+
E
0
j
+
1
=
E
j
+
E
0
j
u
n
d
H
j
+
1
+
H
0
j
+
1
=
H
j
+
H
0
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:
(
2
.
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8
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2
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n
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n
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m
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t
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n
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r
e
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z
,
m
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t
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e
m
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e
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n
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c
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~
E
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n
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￿
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h
e
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n
,
w
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r
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n
u
r
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r
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n
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r
e
T
e
r
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￿
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c
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i
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i
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.
I
m
a
l
l
g
e
m
e
i
n
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n
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i
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t
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o
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r
m
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￿
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,
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e
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n
B
e
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r
a
c
h
t
g
e
z
o
g
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n
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e
r
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n
m
￿
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￿
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n
.
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.
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h
e
o
r
e
t
i
s
c
h
e
G
r
u
n
d
l
a
g
e
n
.   .   . .   .   .
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E0
E'0
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A
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b
i
l
d
u
n
g
2
.
1
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.
:
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r
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r
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￿
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c
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l
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.
D
i
e
S
c
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i
c
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t
(
0
)
b
e
z
e
i
c
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n
e
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s
V
a
k
u
u
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,
a
u
s
d
e
m
d
i
e
S
t
r
a
h
l
u
n
g
i
n
d
i
e
S
t
r
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t
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i
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.
D
i
e
A
u
s
t
r
i
t
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s
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i
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e
(
f
)
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t
V
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k
u
u
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.
M
i
t
E
i
i
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i
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n
l
a
u
f
e
n
d
e
W
e
l
l
e
b
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E
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￿
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c
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c
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.
N
a
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[
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.
M
i
t
d
e
r
B
e
z
i
e
h
u
n
g
z
w
i
s
c
h
e
n
H
u
n
d
E
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i
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￿
~
E
(
~
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;
!
)
=
i
!
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~
H
(
~
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;
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)
(
2
.
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)
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n
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e
r
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s
p
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n
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￿
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s
c
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e
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e
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n
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=
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2
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(
!
)
[
8
]
e
r
g
i
b
t
s
i
c
h
d
a
n
n
E
j
+
1
+
E
0
j
+
1
=
E
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+
E
0
j
u
n
d
~
n
j
+
1
E
j
+
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￿
~
n
j
+
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E
0
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+
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=
~
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E
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￿
~
n
j
E
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7
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t
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c
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c
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￿
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c
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.
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c
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o
l
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a
t
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￿
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b
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:
 
1
1
~
n
j
+
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￿
~
n
j
+
1
!
|
{
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}
^
B
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+
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￿
 
E
j
+
1
E
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+
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!
|
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z
}
~
V
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+
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=
 
1
1
~
n
j
￿
~
n
j
!
|
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^
B
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￿
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~
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:
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)
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￿
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b
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i
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.
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c
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￿
u
r
d
a
s
M
e
d
i
u
m
j
.
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c
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c
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c
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b
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.
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￿
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￿
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c
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.
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.
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￿
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c
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c
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r
c
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l
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a
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r
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b
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s
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b
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:
~
V
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+
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=
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B
￿
1
j
+
1
^
B
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~
V
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)
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e
b
e
n
M
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r
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z
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￿
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￿
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b
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r
g
a
n
g
z
w
i
s
c
h
e
n
z
w
e
i
S
c
h
i
c
h
t
e
n
b
e
n
￿
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￿
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r
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c
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c
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.
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c
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c
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j
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b
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~
V
j
(
S
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i
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e
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=
 
e
i
k
j
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j
0
0
e
i
k
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d
j
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|
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^
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￿
~
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i
c
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)
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)
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.
4
.
A
u
s
w
e
r
t
u
n
g
d
e
r
T
H
z
{
D
a
t
e
n
m
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t
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e
r
D
i
c
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S
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m
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n
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r
e
c
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+
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.
F
￿
u
r
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s
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s
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e
S
c
h
i
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t
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y
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r
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c
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e
M
a
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r
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x
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g
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o
r
m
:
~
V
f
=
^
B
￿
1
f
:
:
:
^
P
j
^
B
￿
1
j
^
B
j
￿
1
:
:
:
^
P
1
^
B
￿
1
1
^
B
0
~
V
0
=
^
M
R
e
s
￿
~
V
0
(
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)
D
u
r
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h
M
e
s
s
u
n
g
d
e
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r
e
￿
e
k
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n
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n
d
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r
c
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S
c
h
i
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r
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r
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p
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i
g
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n
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a
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￿
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c
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￿
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.
M
i
t
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m
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n
d
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n
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e
m
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n
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n
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s
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e
k
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￿
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￿
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V
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￿
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￿
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￿
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n
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.
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r
k
o
m
p
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r
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c
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￿
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n
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s
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r
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c
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n
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￿
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h
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Æ
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i
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i
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￿
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￿
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￿
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.
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￿
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b
i
n
a
t
i
o
n
a
u
s
M
o
n
-
t
e
C
a
r
l
o
{
V
e
r
f
a
h
r
e
n
u
n
d
a
n
s
c
h
l
i
e
￿
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u
l
l
s
t
e
l
l
e
n
b
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￿
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i
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g
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￿
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b
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.
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n
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e
r
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n
b
e
s
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i
m
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r
e
n
z
e
n
m
i
t
d
e
n
g
e
-
m
e
s
s
e
n
e
n
￿
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b
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￿
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￿
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￿
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￿
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b
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p
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￿
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.
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￿
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￿
a
n
d
i
g
e
n
k
o
m
p
l
e
x
e
n
R
e
￿
e
x
i
o
n
b
z
w
.
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￿
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i
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l
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.
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b
e
n
d
e
n
M
a
t
r
i
x
{
M
e
t
h
o
d
e
z
w
e
i
v
e
r
s
c
h
i
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n
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c
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b
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c
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.
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u
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i
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i
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i
e
d
e
n
e
h
o
c
h
d
o
t
i
e
r
t
e
d
￿
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p
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d
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d
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b
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i
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i
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￿
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u
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￿
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b
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c
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b
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￿
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￿
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b
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b
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￿
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b
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￿
o
h
l
e
r
m
i
t
t
e
l
s
M
o
l
e
k
u
l
a
r
s
t
r
a
h
l
e
p
i
t
a
x
i
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c
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p
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p
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￿
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b
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u
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￿
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￿
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b
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c
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.
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3. Vorbereitung zum Aufdampfen:
1. Vorbereitung zum Aufdampfen:
2. Rückseite der Probe:
4b. pin-Proben Oberseite: 4a. Schottky-Proben Oberseite:
Abbrechen von
Probenstücken
Naßchemische
Reinigung
der Proben
Aufkleben auf 
einen Si-Wafer
Plasmaveraschen
und
HCl-Dip
Einbauen in die
 Aufdampfanlage
Bedampfen mit 
200 nm AuGe und 
200 nm Au
Ausbauen
und Ablösen
der Proben
Tempern
bei
400°C, 60 s
Naßchemische
Reinigung
der Proben
Aufkleben auf 
einen Si-Wafer
Bedampfen mit 
1 nm Cr und 
5 nm Au
Einbauen in die
 Aufdampfanlage
Plasmaveraschen
und
HF-Dip
Ränder mit
Photolack
schützen
Bis auf die
Kontaktpads mit 
Photolack schützen
Plasmaveraschen
und HF-Dip
(nur max. einmal)
Bedampfen mit 
6 nm Cr und 
200 nm Au
Einbauen in die
 Aufdampfanlage
5. Kontaktierung der Proben
Ausbauen
und Ablösen
der Proben
Mit Leitsilber
oder -epoxy
auf Saphirscheibe
kleben
Goldraht auf
Pad bonden
Mit Leitsilber
Golddraht auf
Saphirscheibe
kleben
Einbauen
in einen
Probenhalter
A
b
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g
3
.
1
.
:
V
o
r
g
e
h
e
n
s
w
e
i
s
e
b
e
i
d
e
r
P
r
￿
a
p
a
r
a
t
i
o
n
d
e
r
P
r
o
b
e
n
.
4
53
.
E
x
p
e
r
i
m
e
n
t
e
l
l
e
M
e
t
h
o
d
e
n
02 04 06 08 0 1 0 0 1 2 0 1 4 0
-80
-70
-60
-50
-40
-30
-20
-10
0
10
O
b
e
r
f
l
ä
c
h
e
n
p
r
o
f
i
l
 
d
e
r
 
P
r
o
b
e
 
/
 
n
m
Position / µm
Geätzte 
Stufe: 75 nm
tief
Oberfläche
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c
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i
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i
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h
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p
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w
e
g
u
n
-
g
e
n
w
e
r
d
e
n
v
e
r
s
c
h
i
e
d
e
n
e
M
e
￿
a
n
o
r
d
n
u
n
g
e
n
v
e
r
w
e
n
d
e
t
,
d
i
e
s
i
c
h
i
n
d
e
r
A
n
r
e
g
u
n
g
s
{
G
e
o
m
e
t
r
i
e
u
n
t
e
r
s
c
h
e
i
d
e
n
.
E
m
i
s
s
i
o
n
u
n
t
e
r
e
i
n
e
m
W
i
n
k
e
l
v
o
n
4
5
Æ
I
n
d
i
e
s
e
m
A
u
f
b
a
u
k
a
n
n
d
i
e
E
m
i
s
s
i
o
n
v
o
n
H
a
l
b
l
e
i
t
e
r
p
r
o
b
e
n
u
n
t
e
r
d
e
m
E
i
n
￿
u
￿
e
i
n
e
s
￿
a
u
￿
e
r
e
n
e
l
e
k
t
r
i
s
c
h
e
n
o
d
e
r
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
s
g
e
m
e
s
s
e
n
w
e
r
d
e
n
.
D
i
e
e
i
n
f
a
c
h
s
t
e
G
e
o
m
e
t
r
i
e
z
u
r
U
n
t
e
r
s
u
-
c
h
u
n
g
d
e
r
E
m
i
s
s
i
o
n
i
s
t
e
i
n
e
A
n
r
e
g
u
n
g
u
n
t
e
r
4
5
Æ
,
d
a
h
i
e
r
d
i
e
e
m
i
t
t
i
e
r
t
e
T
H
z
{
S
t
r
a
h
l
u
n
g
k
o
l
i
n
e
a
r
m
i
t
d
e
m
r
e
￿
e
k
t
i
e
r
t
e
n
o
p
t
i
s
c
h
e
n
S
t
r
a
h
l
v
e
r
l
￿
a
u
f
t
u
n
d
s
o
m
i
t
d
e
r
o
p
t
i
s
c
h
e
S
t
r
a
h
l
z
u
r
J
u
s
t
a
g
e
v
e
r
-
w
e
n
d
e
t
w
e
r
d
e
n
k
a
n
n
.
I
n
d
i
e
s
e
r
G
e
o
m
e
t
r
i
e
,
k
￿
o
n
n
e
n
w
i
e
i
n
[
3
9
]
,
k
o
h
￿
a
r
e
n
t
e
E
m
i
s
s
i
o
n
s
v
o
r
g
￿
a
n
g
e
i
n
H
a
l
b
l
e
i
t
e
r
n
b
e
o
b
a
c
h
t
e
t
w
e
r
d
e
n
.
sos Antenne
Probe
83 MHz
800 nm
Delay stage
Chopper
Kryostat
Si-Linse
Ti:Saphir
Pumplaser: 
5W, 532nm
A
b
b
i
l
d
u
n
g
3
.
3
.
:
S
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
M
e
￿
a
u
f
b
a
u
s
b
e
i
e
i
n
e
r
E
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
u
n
t
e
r
4
5
Æ
(
z
.
B
.
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
o
d
e
r
Z
y
k
l
o
t
r
o
n
e
m
i
s
s
i
o
n
e
n
)
4
83
.
3
.
Z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
M
e
s
s
u
n
g
e
n
E
s
k
o
m
m
t
e
i
n
k
o
m
m
e
r
z
i
e
l
l
e
s
L
a
s
e
r
s
y
s
t
e
m
,
b
e
s
t
e
h
e
n
d
a
u
s
e
i
n
e
m
d
i
o
d
e
n
g
e
p
u
m
p
t
e
n
F
e
s
t
k
￿
o
r
p
e
r
l
a
s
e
r
8
u
n
d
e
i
n
e
m
T
i
:
S
a
p
h
i
r
{
L
a
s
e
r
9
,
z
u
m
E
i
n
s
a
t
z
,
w
e
l
c
h
e
s
P
u
l
s
e
e
i
n
e
r
D
a
u
e
r
v
o
n
4
0
b
i
s
7
0
f
s
u
n
d
e
i
n
e
r
m
i
t
t
l
e
r
e
n
L
e
i
s
t
u
n
g
v
o
n
m
a
x
i
m
a
l
1
W
e
r
z
e
u
g
t
.
D
e
r
L
a
s
e
r
s
t
r
a
h
l
m
i
t
e
i
n
e
r
m
i
t
t
l
e
r
e
n
W
e
l
l
e
n
l
￿
a
n
g
e
v
o
n
8
0
0
n
m
w
i
r
d
m
i
t
e
i
n
e
m
S
t
r
a
h
l
t
e
i
l
e
r
i
n
e
i
n
e
n
i
n
t
e
n
s
i
v
e
r
e
n
A
n
r
e
g
e
{
S
t
r
a
h
l
u
n
d
e
i
n
e
n
s
c
h
w
￿
a
c
h
e
r
e
n
A
b
f
r
a
g
e
{
S
t
r
a
h
l
a
u
f
g
e
t
e
i
l
t
.
D
e
r
A
n
r
e
g
e
{
S
t
r
a
h
l
k
a
n
n
d
a
b
e
i
g
e
-
g
e
n
￿
u
b
e
r
d
e
m
A
b
f
r
a
g
e
{
S
t
r
a
h
l
m
i
t
e
i
n
e
r
V
e
r
s
c
h
i
e
b
e
e
i
n
h
e
i
t
(
D
e
l
a
y
S
t
a
g
e
)
v
e
r
z
￿
o
g
e
r
t
w
e
r
d
e
n
.
D
e
r
A
n
r
e
g
e
{
S
t
r
a
h
l
r
e
g
t
d
i
e
E
m
i
s
s
i
o
n
d
e
r
i
n
e
i
n
e
n
K
r
y
o
s
t
a
t
e
n
(
M
a
g
n
e
t
k
r
y
o
s
t
a
t
o
d
e
r
C
l
o
s
e
d
{
C
y
c
l
e
{
K
r
y
o
s
t
a
t
)
e
i
n
g
e
b
a
u
t
e
n
P
r
o
b
e
u
n
t
e
r
e
i
n
e
m
W
i
n
k
e
l
v
o
n
4
5
Æ
a
n
,
d
i
e
E
m
i
s
s
i
o
n
e
r
f
o
l
g
t
d
a
n
n
e
b
e
n
-
f
a
l
l
s
u
n
t
e
r
4
5
Æ
i
n
R
i
c
h
t
u
n
g
d
e
s
r
e
￿
e
k
t
i
e
r
t
e
n
L
i
c
h
t
s
,
d
a
D
i
p
o
l
s
c
h
w
i
n
g
u
n
g
e
n
i
n
R
i
c
h
t
u
n
g
d
e
s
e
i
n
f
a
l
l
e
n
d
e
n
L
i
c
h
t
s
a
n
g
e
r
e
g
t
w
e
r
d
e
n
u
n
d
d
i
e
A
b
s
t
r
a
h
l
u
n
g
s
e
n
k
r
e
c
h
t
d
a
z
u
s
t
a
t
t
￿
n
d
e
t
.
D
i
e
T
H
z
{
S
t
r
a
h
l
u
n
g
t
r
i
t
t
s
o
m
i
t
a
u
s
e
i
n
e
m
a
n
d
e
r
e
n
F
e
n
s
t
e
r
d
e
s
K
r
y
o
s
t
a
t
s
a
u
s
.
D
i
e
A
n
r
e
g
u
n
g
w
i
r
d
m
i
t
e
i
n
e
m
￿
￿
a
c
h
i
g
e
n
,
p
a
r
a
l
l
e
l
e
n
A
n
r
e
g
e
{
S
t
r
a
h
l
v
o
r
g
e
n
o
m
m
e
n
.
D
i
e
d
a
n
n
g
l
e
i
c
h
f
a
l
l
s
n
￿
a
h
e
r
u
n
g
s
w
e
i
s
e
p
a
r
a
l
l
e
l
e
T
H
z
{
E
m
i
s
s
i
o
n
w
i
r
d
m
i
t
e
i
n
e
r
g
r
o
￿
e
n
h
y
p
e
r
h
e
m
i
s
p
h
￿
a
r
i
s
c
h
e
n
S
i
l
i
z
i
u
m
{
L
i
n
s
e
v
o
n
1
c
m
D
u
r
c
h
m
e
s
s
e
r
a
u
f
d
i
e
p
h
o
t
o
k
o
n
d
u
k
t
i
v
e
L
￿
u
c
k
e
(
e
n
g
l
.
:
G
a
p
)
e
i
n
e
r
s
o
s
1
0
{
A
n
t
e
n
n
e
f
o
k
u
s
s
i
e
r
t
,
d
i
e
g
l
e
i
c
h
z
e
i
t
i
g
v
o
n
d
e
m
a
u
f
d
i
e
V
o
r
d
e
r
s
e
i
t
e
t
r
e
￿
e
n
d
e
n
A
b
f
r
a
g
e
{
P
u
l
s
f
r
e
i
g
e
s
c
h
a
l
t
e
t
w
i
r
d
(
A
b
b
.
3
.
3
)
.
G
e
n
e
r
i
e
r
t
m
a
n
m
i
t
e
i
n
e
m
k
u
r
z
e
n
L
i
c
h
t
p
u
l
s
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
m
p
h
o
t
o
k
o
n
d
u
k
t
i
v
e
n
B
e
r
e
i
c
h
d
e
r
A
n
t
e
n
n
e
,
s
o
k
a
n
n
f
￿
u
r
d
i
e
k
u
r
z
e
D
a
u
e
r
d
e
s
P
u
l
s
e
s
e
i
n
g
l
e
i
c
h
z
e
i
t
i
g
a
u
f
t
r
e
￿
e
n
d
e
s
e
l
e
k
t
r
o
m
a
-
g
n
e
t
i
s
c
h
e
s
F
e
l
d
d
e
t
e
k
t
i
e
r
t
w
e
r
d
e
n
.
D
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
r
A
n
t
e
n
n
e
b
e
w
e
g
e
n
s
i
c
h
m
i
t
d
e
m
e
i
n
g
e
s
t
r
a
h
l
t
e
n
F
e
l
d
u
n
d
b
e
w
i
r
k
e
n
e
i
n
e
n
S
t
r
o
m
,
d
e
r
d
u
r
c
h
d
e
n
f
￿
u
r
k
u
r
z
e
Z
e
i
t
g
e
s
c
h
l
o
s
s
e
n
e
n
S
t
r
r
o
m
k
r
e
i
s
a
b
￿
i
e
￿
e
n
k
a
n
n
.
D
u
r
c
h
e
i
n
e
z
e
i
t
l
i
c
h
e
V
e
r
s
c
h
i
e
b
u
n
g
d
e
s
T
H
z
{
P
u
l
s
e
s
g
e
g
e
n
￿
u
b
e
r
d
e
m
F
r
e
i
s
c
h
a
l
t
e
n
d
e
r
A
n
t
e
n
n
e
l
￿
a
￿
t
s
i
c
h
d
e
r
z
e
i
t
l
i
c
h
e
V
e
r
l
a
u
f
d
e
s
T
H
z
{
F
e
l
d
e
s
a
b
t
a
s
t
e
n
.
D
i
e
s
e
s
P
r
i
n
-
z
i
p
w
u
r
d
e
v
o
n
A
u
s
t
o
n
e
t
.
a
l
.
v
o
r
g
e
s
t
e
l
l
t
[
4
0
]
u
n
d
h
a
t
s
i
c
h
a
l
s
S
t
a
n
d
a
r
d
m
e
t
h
o
d
e
e
t
a
b
l
i
e
r
t
.
E
i
n
m
e
c
h
a
n
i
s
c
h
e
r
L
i
c
h
t
z
e
r
h
a
c
k
e
r
(
C
h
o
p
p
e
r
)
d
i
e
n
t
z
u
r
M
o
d
u
l
a
t
i
o
n
d
e
s
M
e
￿
s
i
g
n
a
l
s
u
n
d
e
r
m
￿
o
g
l
i
c
h
t
d
i
e
A
u
f
n
a
h
m
e
d
e
s
d
u
r
c
h
d
i
e
A
n
t
e
n
n
e
￿
i
e
￿
e
n
d
e
n
,
v
o
r
v
e
r
s
t
￿
a
r
k
t
e
n
S
t
r
o
m
s
m
i
t
e
i
n
e
m
L
o
c
k
{
I
n
V
e
r
s
t
￿
a
r
k
e
r
1
1
a
u
f
d
e
r
M
o
d
u
l
a
t
i
o
n
s
f
r
e
q
u
e
n
z
.
D
u
r
c
h
d
i
e
z
e
i
t
l
i
c
h
e
V
e
r
s
c
h
i
e
b
u
n
g
d
e
s
A
n
r
e
g
e
{
S
t
r
a
h
l
s
k
a
n
n
d
e
r
z
e
i
t
l
i
c
h
e
V
e
r
l
a
u
f
d
e
r
T
H
z
{
E
m
i
s
s
i
o
n
a
u
f
g
e
n
o
m
m
e
n
w
e
r
d
e
n
.
E
i
n
R
e
c
h
n
e
r
s
t
e
u
e
r
t
d
i
e
V
e
r
s
c
h
i
e
b
e
e
i
n
h
e
i
t
u
n
d
d
e
n
L
o
c
k
{
I
n
V
e
r
s
t
￿
a
r
k
e
r
u
n
d
s
p
e
i
c
h
e
r
t
d
i
e
M
e
￿
w
e
r
t
e
.
W
a
s
s
e
r
a
b
s
o
r
p
t
i
o
n
e
n
a
u
s
d
e
r
L
u
f
t
[
4
1
]
f
￿
u
h
r
e
n
z
u
s
t
a
r
k
e
n
A
b
s
o
r
p
t
i
o
n
s
l
i
n
i
e
n
i
m
F
r
e
q
u
e
n
z
s
p
e
k
-
t
r
u
m
d
e
r
d
e
t
e
k
t
i
e
r
t
e
n
T
H
z
{
S
t
r
a
h
l
u
n
g
.
U
m
d
i
e
s
z
u
v
e
r
m
e
i
d
e
n
,
k
a
n
n
a
u
s
d
e
m
A
u
f
b
a
u
,
d
e
r
i
m
B
e
r
e
i
c
h
d
e
s
T
H
z
{
S
t
r
a
h
l
s
v
o
n
e
i
n
e
m
P
l
e
x
i
g
l
a
s
{
K
a
s
t
e
n
u
m
s
c
h
l
o
s
s
e
n
i
s
t
,
m
i
t
w
a
r
m
e
m
S
t
i
c
k
s
t
o
￿
{
G
a
s
d
i
e
L
u
f
t
h
e
r
a
u
s
g
e
d
r
￿
u
c
k
t
w
e
r
d
e
n
.
E
m
i
s
s
i
o
n
u
n
t
e
r
9
0
Æ
F
￿
u
r
e
i
n
e
g
e
n
a
u
e
D
e
￿
n
i
t
i
o
n
d
e
r
G
e
o
m
e
t
r
i
e
(
F
a
r
a
d
a
y
{
G
e
o
m
e
t
r
i
e
:
E
k
B
o
d
e
r
V
o
i
g
t
{
G
e
o
m
e
t
r
i
e
:
E
?
B
)
m
i
t
e
i
n
e
m
a
n
g
e
l
e
g
t
e
n
M
a
g
n
e
t
f
e
l
d
m
u
￿
d
e
r
A
u
f
b
a
u
m
o
d
i
￿
z
i
e
r
t
w
e
r
d
e
n
.
E
s
i
s
t
d
a
n
n
n
i
c
h
t
m
e
h
r
m
￿
o
g
l
i
c
h
,
d
i
e
"
A
n
r
e
g
e
{
S
e
i
t
e
\
d
e
r
P
r
o
b
e
u
n
d
d
i
e
"
E
m
i
s
s
i
o
n
s
{
S
e
i
t
e
\
w
i
e
o
b
e
n
z
u
t
r
e
n
n
e
n
,
s
o
n
d
e
r
n
b
e
i
d
e
S
e
i
t
e
n
w
e
i
s
e
n
i
n
d
i
e
g
l
e
i
c
h
e
R
i
c
h
t
u
n
g
.
A
b
b
.
3
.
4
z
e
i
g
t
s
c
h
e
m
a
t
i
s
c
h
d
i
e
E
m
i
s
s
i
o
n
i
n
V
o
i
g
t
{
G
e
o
m
e
t
r
i
e
.
8
M
i
l
l
e
n
i
a
,
S
p
e
c
t
r
a
P
h
y
s
i
c
s
,
U
S
A
9
T
s
u
n
a
m
i
,
S
p
e
c
t
r
a
P
h
y
s
i
c
s
,
U
S
A
1
0
s
o
s
:
e
n
g
l
.
:
s
i
l
i
c
o
n
e
o
n
s
a
p
h
i
r
e
1
1
E
G
&
G
P
r
i
n
c
e
t
o
n
A
p
p
l
i
e
d
R
e
s
e
a
r
c
h
,
M
o
d
e
l
5
3
0
2
L
o
c
k
{
I
n
A
m
p
l
i
￿
e
r
4
93
.
E
x
p
e
r
i
m
e
n
t
e
l
l
e
M
e
t
h
o
d
e
n
B Feld ≠ 0 T
THz
Oberflächen
E-Feld
THz
THz Oberflächen
E-Feld
THz
B Feld = 0 T
(a) (b)
A
b
b
i
l
d
u
n
g
3
.
4
.
:
E
m
i
s
s
i
o
n
b
e
i
e
i
n
e
r
V
o
i
g
t
{
G
e
o
m
e
t
r
i
e
.
(
a
)
z
e
i
g
t
d
i
e
E
m
i
s
s
i
o
n
o
h
n
e
M
a
g
n
e
t
f
e
l
d
.
D
i
e
T
H
z
{
S
t
r
a
h
l
u
n
g
w
i
r
d
s
e
n
k
r
e
c
h
t
z
u
d
e
n
P
r
o
b
e
n
k
a
n
t
e
n
e
m
i
t
t
i
e
r
t
.
(
b
)
z
e
i
g
t
e
i
n
e
E
m
i
s
s
i
o
n
m
i
t
M
a
g
n
e
t
f
e
l
d
.
D
u
r
c
h
d
a
s
M
a
g
n
e
t
f
e
l
d
w
e
r
d
e
n
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
a
u
f
e
i
n
e
Z
y
k
l
o
t
r
o
n
b
a
h
n
g
e
z
w
u
n
g
e
n
u
n
d
e
m
i
t
t
i
e
r
e
n
S
t
r
a
h
l
u
n
g
s
e
n
k
r
e
c
h
t
z
u
d
e
r
P
r
o
b
e
n
o
b
e
r
￿
￿
a
c
h
e
.
Ti:Saphir
Pumplaser: 
5W, 532nm
Probe sos Antenne
Delay stage
Chopper
Linse
Si-Linse
ITO
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B
Paraboloid
Spiegel
A
b
b
i
l
d
u
n
g
3
.
5
.
:
S
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
M
e
￿
p
l
a
t
z
e
s
b
e
i
e
i
n
e
r
E
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
(
z
.
B
.
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
o
d
e
r
Z
y
k
l
o
t
r
o
n
e
m
i
s
s
i
o
n
e
n
)
b
e
i
e
i
n
e
r
9
0
Æ
{
G
e
o
m
e
t
r
i
e
.
D
e
r
M
a
g
n
e
t
k
r
y
o
s
t
a
t
w
i
r
d
v
e
r
w
e
n
d
e
t
.
5
03
.
3
.
Z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
M
e
s
s
u
n
g
e
n
D
i
e
o
p
t
i
s
c
h
e
S
t
r
a
h
l
u
n
g
z
u
m
A
n
r
e
g
e
n
d
e
r
P
r
o
b
e
u
n
d
d
i
e
e
m
i
t
t
i
e
r
t
e
T
H
z
{
S
t
r
a
h
l
u
n
g
d
u
r
c
h
l
a
u
-
f
e
n
d
e
n
s
e
l
b
e
n
S
t
r
a
h
l
p
f
a
d
u
n
d
m
￿
u
s
s
e
n
d
a
h
e
r
a
n
s
c
h
l
i
e
￿
e
n
d
v
o
n
e
i
n
a
n
d
e
r
g
e
t
r
e
n
n
t
w
e
r
d
e
n
.
D
i
e
s
g
e
s
c
h
i
e
h
t
m
i
t
e
i
n
e
m
s
p
e
z
i
e
l
l
e
n
d
i
c
h
r
o
i
t
i
s
c
h
e
n
S
t
r
a
h
l
t
e
i
l
e
r
,
d
e
r
i
n
d
i
e
s
e
r
A
r
b
e
i
t
(
i
n
A
b
s
c
h
n
i
t
t
4
.
5
)
s
p
e
z
i
e
l
l
a
u
f
d
i
e
o
p
t
i
s
c
h
e
T
r
a
n
s
m
i
s
s
i
o
n
u
n
d
d
i
e
R
e
￿
e
x
i
o
n
i
m
T
H
z
{
B
e
r
e
i
c
h
h
i
n
u
n
t
e
r
s
u
c
h
t
w
i
r
d
.
E
i
n
I
n
d
i
u
m
z
i
n
n
o
x
i
d
{
F
i
l
m
1
2
a
u
f
e
i
n
e
m
G
l
a
s
s
u
b
s
t
r
a
t
1
3
b
i
e
t
e
t
s
i
c
h
a
u
f
g
r
u
n
d
d
e
r
o
p
t
i
s
c
h
e
n
u
n
d
e
l
e
k
t
r
i
s
c
h
e
n
E
i
g
e
n
s
c
h
a
f
t
e
n
[
4
2
,
4
3
,
4
4
]
,
d
i
e
j
e
n
a
c
h
B
e
d
a
r
f
a
n
g
e
p
a
￿
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
[
4
5
]
,
f
￿
u
r
d
i
e
s
e
n
Z
w
e
c
k
a
n
.
D
e
r
M
e
￿
a
u
f
b
a
u
f
￿
u
r
d
i
e
E
m
i
s
s
i
o
n
u
n
t
e
r
9
0
Æ
i
s
t
i
n
A
b
b
.
3
.
5
s
c
h
e
m
a
t
i
s
c
h
d
a
r
g
e
s
t
e
l
l
t
.
V
e
r
w
e
n
d
e
t
w
i
r
d
d
e
r
M
a
g
n
e
t
k
r
y
o
s
t
a
t
.
E
i
n
e
m
i
t
I
n
d
i
u
m
z
i
n
n
o
x
i
d
(
e
n
g
l
:
I
n
d
i
u
m
T
i
n
O
x
i
d
e
,
I
T
O
)
b
e
s
c
h
i
c
h
t
e
t
e
G
l
a
s
p
l
a
t
t
e
w
i
r
d
s
o
i
n
d
e
n
S
t
r
a
h
l
p
f
a
d
d
e
r
A
n
r
e
g
u
n
g
u
n
d
d
e
r
E
m
i
s
s
i
o
n
p
l
a
t
z
i
e
r
t
,
d
a
￿
d
a
s
o
p
t
i
s
c
h
e
L
i
c
h
t
t
r
a
n
s
m
i
t
t
i
e
r
t
w
i
r
d
u
n
d
d
i
e
T
H
z
{
S
t
r
a
h
l
u
n
g
u
n
t
e
r
4
5
Æ
r
e
￿
e
k
t
i
e
r
t
w
i
r
d
.
D
i
e
s
e
r
p
a
r
a
l
l
e
l
e
S
t
r
a
h
l
k
a
n
n
d
a
n
n
m
i
t
H
i
l
f
e
e
i
n
e
s
P
a
r
a
b
o
l
o
i
d
s
u
n
d
e
i
n
e
r
S
i
l
i
z
i
u
m
{
L
i
n
s
e
a
u
f
d
i
e
s
o
s
{
A
n
t
e
n
n
e
f
o
k
u
s
s
i
e
r
t
w
e
r
d
e
n
.
D
e
r
r
e
s
t
l
i
c
h
e
A
u
f
b
a
u
b
l
e
i
b
t
g
e
g
e
n
￿
u
b
e
r
d
e
m
A
u
f
b
a
u
z
u
r
E
m
i
s
s
i
o
n
u
n
t
e
r
4
5
Æ
u
n
v
e
r
￿
a
n
d
e
r
t
.
H
i
e
r
b
e
i
k
a
n
n
e
b
e
n
f
a
l
l
s
m
i
t
S
t
i
c
k
s
t
o
￿
{
G
a
s
d
i
e
f
e
u
c
h
t
e
L
u
f
t
a
u
s
d
e
m
A
u
f
b
a
u
g
e
d
r
￿
u
c
k
t
w
e
r
d
e
n
.
3
.
3
.
2
.
R
e
￿
e
x
i
o
n
s
m
e
s
s
u
n
g
e
n
a
n
I
n
d
i
u
m
{
Z
i
n
n
{
O
x
i
d
Z
u
r
U
n
t
e
r
s
u
c
h
u
n
g
d
e
s
i
m
A
u
f
b
a
u
f
￿
u
r
d
i
e
E
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
e
n
u
n
t
e
r
9
0
Æ
(
s
i
e
h
e
A
b
b
.
3
.
5
)
v
e
r
w
e
n
d
e
t
e
n
d
i
c
h
r
o
i
t
i
s
c
h
e
n
S
t
r
a
h
l
t
e
i
l
e
r
s
w
e
r
d
e
n
a
n
d
i
e
s
e
m
R
e
￿
e
x
i
o
n
s
m
e
s
s
u
n
g
e
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
D
a
s
I
T
O
m
u
￿
d
e
n
T
H
z
{
S
t
r
a
h
l
u
n
t
e
r
e
i
n
e
m
W
i
n
k
e
l
v
o
n
4
5
Æ
r
e
￿
e
k
t
i
e
r
e
n
.
A
u
f
b
a
u
d
e
s
M
e
￿
p
l
a
t
z
e
s
D
e
r
s
c
h
e
m
a
t
i
s
c
h
e
A
u
f
b
a
u
f
￿
u
r
d
i
e
M
e
s
s
u
n
g
d
e
r
R
e
￿
e
x
i
o
n
a
n
I
T
O
i
s
t
i
n
A
b
b
.
3
.
6
g
e
z
e
i
g
t
.
D
e
r
S
t
r
a
h
l
d
e
s
T
i
:
S
a
p
h
i
r
{
L
a
s
e
r
s
w
i
r
d
,
w
i
e
o
b
e
n
,
i
n
z
w
e
i
S
t
r
a
h
l
e
n
a
u
f
g
e
t
e
i
l
t
.
D
i
e
T
H
z
{
S
t
r
a
h
l
u
n
g
w
i
r
d
d
u
r
c
h
e
i
n
e
n
O
b
e
r
￿
￿
a
c
h
e
n
{
E
m
i
t
t
e
r
(
I
n
A
s
{
W
a
f
e
r
)
e
r
z
e
u
g
t
[
4
6
]
u
n
d
m
i
t
e
i
n
e
r
p
h
o
t
o
k
o
n
d
u
k
-
t
i
v
e
n
s
o
s
{
A
n
t
e
n
n
e
d
e
t
e
k
t
i
e
r
t
.
B
e
i
d
e
r
O
b
e
r
￿
￿
a
c
h
e
e
i
n
e
s
H
a
l
b
l
e
i
t
e
r
s
w
i
r
d
d
u
r
c
h
F
e
r
m
i
L
e
v
e
l
"
p
i
n
n
i
n
g
\
s
o
w
o
h
l
d
a
s
L
e
i
t
u
n
g
s
b
a
n
d
a
l
s
a
u
c
h
d
a
s
V
a
l
e
n
z
b
a
n
d
n
a
c
h
u
n
t
e
n
a
b
g
e
b
o
g
e
n
.
D
i
e
v
e
r
-
b
o
g
e
n
e
n
B
￿
a
n
d
e
r
b
i
l
d
e
n
d
i
e
s
o
g
.
S
p
e
r
r
s
c
h
i
c
h
t
m
i
t
e
i
n
e
r
L
￿
a
n
g
e
v
o
n
l
d
[
4
6
]
.
B
e
i
B
e
l
e
u
c
h
t
u
n
g
m
i
t
e
i
n
e
m
k
u
r
z
e
n
L
a
s
e
r
p
u
l
s
w
e
r
d
e
n
E
l
e
k
t
r
o
n
{
L
o
c
h
P
a
a
r
e
g
e
n
e
r
i
e
r
t
.
D
i
e
f
r
e
i
e
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
w
e
r
-
d
e
n
d
u
r
c
h
d
a
s
e
i
n
g
e
b
a
u
t
e
F
e
l
d
d
u
r
c
h
d
i
e
L
￿
a
n
g
e
d
e
r
S
p
e
r
r
s
c
h
i
c
h
t
b
e
s
c
h
l
e
u
n
i
g
t
,
d
e
r
P
h
o
t
o
s
t
r
o
m
s
t
e
i
g
t
a
n
u
n
d
b
i
l
d
e
t
s
o
e
i
n
e
D
i
p
o
l
{
S
c
h
i
c
h
t
.
D
e
r
t
r
a
n
s
i
e
n
t
e
S
t
r
o
m
i
n
d
e
r
S
p
e
r
r
s
c
h
i
c
h
t
e
m
i
t
t
i
e
r
t
e
l
e
k
t
r
o
m
a
g
n
e
t
i
s
c
h
e
W
e
l
l
e
n
m
i
t
e
i
n
e
r
B
a
n
d
b
r
e
i
t
e
v
o
n
￿
u
b
e
r
5
T
H
z
[
4
6
]
.
D
e
r
A
u
f
b
a
u
e
n
t
s
p
r
i
c
h
t
e
i
n
e
m
T
H
z
{
S
p
e
k
t
r
o
s
k
o
p
i
e
{
A
u
f
b
a
u
[
3
9
]
,
w
o
b
e
i
d
e
r
p
a
r
a
l
l
e
l
e
T
H
z
{
S
t
r
a
h
l
u
n
t
e
r
4
5
Æ
v
o
n
e
i
n
e
m
m
i
t
A
l
u
m
i
n
u
m
b
e
s
p
u
t
t
e
r
t
e
n
S
i
l
i
z
i
u
m
{
W
a
f
e
r
(
D
i
c
k
e
d
e
r
A
l
u
m
i
n
i
u
m
{
S
c
h
i
c
h
t
:
4
6
0
n
m
)
o
d
e
r
d
e
r
z
u
u
n
t
e
r
s
u
c
h
e
n
d
e
n
I
T
O
{
P
l
a
t
t
e
r
e
￿
e
k
t
i
e
r
t
w
i
r
d
.
D
e
r
m
i
t
A
l
u
m
i
n
u
m
b
e
s
c
h
i
c
h
t
e
t
e
W
a
f
e
r
w
i
r
d
e
b
e
n
s
o
w
i
e
d
e
r
I
T
O
{
F
i
l
m
g
e
g
e
n
e
i
n
e
n
R
a
h
m
e
n
g
e
d
r
￿
u
c
k
t
,
u
m
s
o
e
i
n
e
g
u
t
e
R
e
p
r
o
d
u
z
i
e
r
b
a
r
k
e
i
t
d
e
r
P
o
s
i
t
i
o
n
z
u
e
r
r
e
i
c
h
e
n
.
D
e
r
A
b
f
r
a
g
e
{
P
u
l
s
s
c
h
a
l
t
e
t
d
i
e
A
n
t
e
n
n
e
v
o
n
d
e
r
V
o
r
d
e
r
s
e
i
t
e
f
r
e
i
,
w
￿
a
h
r
e
n
d
d
i
e
T
H
z
{
S
t
r
a
h
l
u
n
g
v
o
n
d
e
r
R
￿
u
c
k
s
e
i
t
e
a
u
f
d
i
e
A
n
t
e
n
n
e
f
o
k
u
s
s
i
e
r
t
w
i
r
d
.
D
e
r
T
H
z
{
P
u
l
s
1
2
D
o
n
n
e
l
l
y
A
p
p
l
i
e
d
F
i
l
m
s
C
o
r
p
o
r
a
t
i
o
n
,
B
o
l
d
e
r
,
C
o
l
o
r
a
d
o
1
3
D
o
w
C
o
r
n
i
n
g
C
o
r
p
o
r
a
t
i
o
n
,
M
i
d
l
a
n
d
,
M
i
c
h
.
,
U
S
A
;
N
r
.
7
0
5
9
5
13
.
E
x
p
e
r
i
m
e
n
t
e
l
l
e
M
e
t
h
o
d
e
n
w
i
r
d
m
i
t
e
i
n
e
m
R
e
c
h
n
e
r
a
u
f
g
e
z
e
i
c
h
n
e
t
,
d
e
r
￿
u
b
e
r
d
a
s
M
e
￿
p
r
o
g
r
a
m
m
d
i
e
V
e
r
s
c
h
i
e
b
e
e
i
n
h
e
i
t
u
n
d
d
e
n
L
o
c
k
{
I
n
1
4
s
t
e
u
e
r
t
.
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A
b
b
i
l
d
u
n
g
3
.
6
.
:
S
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
M
e
￿
p
l
a
t
z
e
s
f
￿
u
r
d
i
e
R
e
￿
e
x
i
o
n
s
m
e
s
s
u
n
g
e
n
a
n
I
T
O
A
u
f
n
a
h
m
e
d
e
r
M
e
s
s
u
n
g
e
n
D
i
e
M
e
s
s
u
n
g
w
i
r
d
m
i
t
d
e
m
b
e
s
c
h
i
c
h
t
e
n
S
i
l
i
z
i
u
m
{
W
a
f
e
r
d
u
r
c
h
g
e
f
￿
u
h
r
t
u
n
d
d
i
r
e
k
t
a
n
s
c
h
l
i
e
￿
e
n
d
m
i
t
d
e
m
I
T
O
w
i
e
d
e
r
h
o
l
t
.
D
e
r
A
l
u
m
i
n
i
u
m
{
S
p
i
e
g
e
l
d
i
e
n
t
a
l
s
R
e
f
e
r
e
n
z
,
d
a
s
e
i
n
e
R
e
￿
e
x
i
o
n
a
u
f
g
r
u
n
d
s
e
i
n
e
s
m
e
t
a
l
l
i
s
c
h
e
n
C
h
a
r
a
k
t
e
r
s
a
l
s
1
0
0
p
r
o
z
e
n
t
i
g
a
n
g
e
n
o
m
m
e
n
w
e
r
d
e
n
k
a
n
n
.
U
m
W
a
s
s
e
r
a
b
s
o
r
p
t
i
o
n
e
n
[
4
1
]
z
u
v
e
r
m
e
i
d
e
n
,
d
i
e
z
u
E
i
n
b
r
￿
u
c
h
e
n
i
m
F
r
e
q
u
e
n
z
{
S
p
e
k
t
r
u
m
d
e
r
T
H
z
{
P
u
l
s
e
f
￿
u
h
r
e
n
,
w
i
r
d
w
￿
a
h
r
e
n
d
b
e
i
d
e
r
M
e
s
s
u
n
g
e
n
m
i
t
w
a
r
m
e
m
S
t
i
c
k
s
t
o
￿
g
a
s
g
e
s
p
￿
u
l
t
.
3
.
3
.
3
.
T
r
a
n
s
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
e
n
E
i
n
i
g
e
H
a
l
b
l
e
i
t
e
r
p
r
o
b
e
n
s
o
w
i
e
d
a
s
I
T
O
{
G
l
a
s
w
e
r
d
e
n
a
u
f
i
h
r
e
T
r
a
n
s
m
i
s
s
i
o
n
s
e
i
g
e
n
s
c
h
a
f
t
e
n
i
m
T
H
z
{
F
r
e
q
u
e
n
z
b
e
r
e
i
c
h
￿
u
b
e
r
p
r
￿
u
f
t
.
D
a
z
u
i
s
t
e
s
a
u
f
g
r
u
n
d
d
e
r
m
e
i
s
t
k
l
e
i
n
e
n
A
b
m
e
s
s
u
n
g
e
n
d
e
r
P
r
o
b
e
n
n
o
t
w
e
n
d
i
g
,
d
i
e
T
r
a
n
s
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
m
i
t
e
i
n
e
m
f
o
k
u
s
s
i
e
r
t
e
n
T
H
z
{
S
t
r
a
h
l
d
u
r
c
h
-
z
u
f
￿
u
h
r
e
n
.
A
u
f
g
r
u
n
d
d
e
r
u
n
b
e
k
a
n
n
t
e
n
T
r
a
n
s
m
i
s
s
i
o
n
l
i
e
g
t
e
s
n
a
h
e
,
d
i
e
M
e
s
s
u
n
g
e
n
a
n
e
i
n
e
m
S
y
s
t
e
m
m
i
t
h
o
h
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r
T
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L
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s
t
u
n
g
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n
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i
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l
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[
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]
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g
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n
￿
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e
r
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t
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P
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n
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i
e
b
e
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f
￿
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r
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e
￿
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x
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o
n
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m
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u
n
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e
n
i
n
3
.
3
.
2
v
e
r
w
e
n
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e
t
e
n
A
u
f
b
a
u
,
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u
r
c
h
z
u
f
￿
u
h
r
e
n
.
A
u
f
b
a
u
d
e
s
M
e
￿
p
l
a
t
z
e
s
D
i
e
T
r
a
n
s
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
e
n
w
e
r
d
e
n
a
n
e
i
n
e
m
r
e
g
e
n
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r
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t
i
v
e
n
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S
a
p
h
i
r
V
e
r
s
t
￿
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r
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e
r
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i
t
1
4
E
G
&
G
P
r
i
n
c
e
t
o
n
A
p
p
l
i
e
d
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e
s
e
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r
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h
,
M
o
d
e
l
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2
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c
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I
n
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m
p
l
i
￿
e
r
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P
A
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0
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1
,
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l
a
r
k
{
M
X
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,
U
S
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.
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.
Z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
M
e
s
s
u
n
g
e
n
1
k
H
z
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e
p
e
t
i
t
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o
n
s
r
a
t
e
,
d
e
r
v
o
n
e
i
n
e
m
N
d
:
Y
A
G
{
L
a
s
e
r
g
e
p
u
m
p
t
w
i
r
d
,
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
E
i
n
e
s
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
M
e
￿
a
u
f
b
a
u
s
i
s
t
i
n
A
b
b
.
3
.
7
z
u
s
e
h
e
n
.
E
i
n
L
i
c
h
t
p
u
l
s
d
e
r
m
i
t
t
l
e
r
e
n
W
e
l
l
e
n
l
￿
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n
g
e
v
o
n
7
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m
u
n
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e
i
n
e
r
P
u
l
s
l
￿
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n
g
e
v
o
n
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w
i
r
d
m
i
t
e
i
n
e
m
F
e
r
n
r
o
h
r
a
u
f
e
i
n
e
F
l
￿
a
c
h
e
v
o
n
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u
f
g
e
w
e
i
t
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t
.
D
i
e
a
u
f
g
e
w
e
i
t
e
t
e
S
t
r
a
h
l
u
n
g
w
i
r
d
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u
f
e
i
n
e
n
g
r
o
￿
￿
￿
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h
i
g
e
n
,
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i
t
3
k
H
z
W
e
c
h
s
e
l
s
p
a
n
n
u
n
g
v
o
r
g
e
s
p
a
n
n
t
e
n
G
a
A
s
{
W
a
f
e
r
g
e
l
e
i
t
e
t
,
d
e
r
e
i
n
e
n
n
a
h
e
z
u
p
a
r
a
l
l
e
l
e
n
T
H
z
-
S
t
r
a
h
l
e
m
i
t
t
i
e
r
t
[
4
7
]
.
M
i
t
t
e
l
s
e
i
n
e
s
P
a
r
a
b
o
l
o
i
d
s
w
i
r
d
d
e
r
T
H
z
{
S
t
r
a
h
l
a
u
f
e
i
n
e
P
r
o
b
e
f
o
k
u
s
s
i
e
r
t
,
d
i
e
m
i
t
e
i
n
e
r
V
e
r
s
c
h
i
e
b
e
e
i
n
h
e
i
t
g
e
g
e
n
￿
u
b
e
r
d
e
m
F
o
k
u
s
d
e
s
S
t
r
a
h
l
s
v
e
r
s
c
h
o
b
e
n
w
e
r
d
e
n
k
a
n
n
.
E
i
n
P
a
a
r
w
e
i
t
e
r
e
r
P
a
r
a
b
o
l
o
i
d
e
f
￿
a
n
g
t
d
i
e
d
u
r
c
h
d
i
e
P
r
o
b
e
t
r
a
n
s
m
i
t
t
i
e
r
t
e
T
H
z
{
S
t
r
a
h
l
u
n
g
a
u
f
u
n
d
f
o
k
u
s
s
i
e
r
t
s
i
e
i
n
e
i
n
e
n
e
l
e
k
t
r
o
o
p
t
i
s
c
h
a
k
t
i
v
e
n
K
r
i
s
t
a
l
l
(
Z
n
T
e
)
.
I
n
d
i
e
s
e
m
w
i
r
d
d
e
m
T
H
z
{
S
t
r
a
h
l
m
i
t
e
i
n
e
m
P
e
l
l
i
c
l
e
{
S
t
r
a
h
l
t
e
i
l
e
r
e
i
n
v
o
r
h
e
r
a
b
g
e
s
p
a
l
t
e
n
e
r
p
o
l
a
r
i
s
i
e
r
t
e
r
S
t
r
a
h
l
￿
u
b
e
r
l
a
g
e
r
t
.
D
i
e
￿
U
b
e
r
l
a
g
e
r
u
n
g
d
e
s
o
p
t
i
s
c
h
e
n
u
n
d
d
e
s
T
H
z
{
S
t
r
a
h
l
s
f
￿
u
h
r
t
z
u
e
i
n
e
r
P
o
l
a
r
i
s
a
t
i
o
n
s
d
r
e
h
u
n
g
d
e
s
o
p
t
i
s
c
h
e
n
S
t
r
a
h
l
s
,
d
i
e
m
i
t
p
o
l
a
r
i
s
a
t
i
o
n
s
s
e
n
s
i
t
i
v
e
r
D
e
t
e
k
t
i
o
n
e
r
f
a
￿
t
w
e
r
d
e
n
k
a
n
n
.
F
￿
u
r
e
i
n
e
g
e
n
a
u
e
B
e
s
c
h
r
e
i
b
u
n
g
s
i
e
h
e
[
4
7
]
u
n
d
[
4
8
]
.
E
i
n
m
i
t
d
e
m
L
a
s
e
r
s
y
n
c
h
r
o
n
i
s
i
e
r
t
e
r
C
h
o
p
p
e
r
,
d
e
r
g
e
n
a
u
j
e
d
e
n
z
w
e
i
t
e
n
P
u
l
s
d
e
s
L
a
s
e
r
s
d
u
r
c
h
l
￿
a
￿
t
,
l
i
e
f
e
r
t
d
a
s
R
e
f
e
r
e
n
z
s
i
g
n
a
l
f
￿
u
r
d
e
n
L
o
c
k
{
I
n
1
6
,
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o
d
a
￿
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u
c
h
b
e
i
d
e
r
n
i
e
d
r
i
g
e
n
R
e
p
e
t
i
t
i
o
n
s
r
a
t
e
d
e
s
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a
s
e
r
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i
t
e
i
n
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h
o
p
p
e
r
g
e
a
r
b
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i
t
e
t
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e
r
d
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n
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Photo-
dioden
Probe
Pellicle
Polarisations-
Strahlteiler
 
ZnTe
1 kHz
775 nm
850 µJ
Hochspannungsquelle
GaAs mit
Elektroden
λ/4
λ/2
A
b
b
i
l
d
u
n
g
3
.
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:
S
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h
e
m
a
t
i
s
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h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
M
e
￿
p
l
a
t
z
e
s
f
￿
u
r
T
r
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n
s
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
e
n
A
u
f
n
a
h
m
e
d
e
r
M
e
s
s
u
n
g
e
n
D
i
e
z
u
u
n
t
e
r
s
u
c
h
e
n
d
e
n
P
r
o
b
e
n
w
e
r
d
e
n
a
n
e
i
n
e
r
x
y
z
{
V
e
r
s
c
h
i
e
b
e
e
i
n
h
e
i
t
b
e
f
e
s
t
i
g
t
u
n
d
k
￿
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n
n
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n
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,
e
i
n
e
n
a
c
h
d
e
r
a
n
d
e
r
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,
i
n
d
e
n
F
o
k
u
s
d
e
r
T
H
z
{
S
t
r
a
h
l
u
n
g
g
e
f
a
h
r
e
n
w
e
r
d
e
n
.
D
i
e
s
e
r
m
￿
o
g
l
i
c
h
t
e
i
n
e
g
u
t
e
V
e
r
g
l
e
i
c
h
b
a
r
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e
i
t
d
e
r
T
r
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n
s
m
i
s
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o
n
s
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e
s
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u
n
g
e
n
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n
d
e
n
P
r
o
b
e
n
m
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t
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e
f
e
r
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e
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r
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b
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n
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r
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n
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n
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n
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n
z
e
l
n
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n
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e
s
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u
n
g
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n
d
i
e
S
p
￿
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l
u
n
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t
S
t
i
c
k
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￿
g
a
s
n
i
c
h
t
u
n
t
e
r
b
r
o
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h
e
n
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r
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￿
.
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c
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p
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￿
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p
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r
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l
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e
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.
4
.
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i
￿
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t
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l
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e
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l
e
k
t
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e
￿
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o
n
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n
g
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n
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u
r
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h
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r
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k
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r
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n
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￿
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b
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r
g
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t
t
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r
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,
d
i
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￿
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d
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￿
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l
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l
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￿
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￿
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n
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b
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p
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￿
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i
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c
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e
b
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,
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￿
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b
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￿
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t
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S
t
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i
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p
e
k
t
r
a
l
a
u
f
g
e
l
￿
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n
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e
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e
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b
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n
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e
g
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e
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r
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u
n
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e
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n
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r
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e
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h
t
e
c
k
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u
n
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n
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t
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r
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n
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r
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m
p
l
i
t
u
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e
u
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e
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n
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n
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n
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r
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i
e
r
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n
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e
n
S
p
a
n
n
u
n
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r
t
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u
l
i
e
r
t
1
8
.
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n
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r
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i
e
￿
A
n
d
e
r
u
n
g
d
e
r
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e
￿
e
x
i
o
n
￿
R
m
i
t
d
e
r
￿
A
n
d
e
r
u
n
g
d
e
r
V
o
r
s
p
a
n
n
u
n
g
U
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.
D
u
r
c
h
d
i
e
A
u
f
n
a
h
m
e
v
o
n
S
p
e
k
t
r
e
n
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
e
r
h
￿
a
l
t
m
a
n
,
w
i
e
b
e
i
P
h
o
t
o
s
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r
o
m
m
e
s
s
u
n
g
e
n
,
d
i
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
(
d
a
z
u
s
i
e
h
e
A
b
s
c
h
n
i
t
t
2
.
1
.
4
)
d
e
r
P
r
o
b
e
.
E
i
n
e
s
c
h
e
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t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
A
u
f
b
a
u
s
i
s
t
i
n
A
b
b
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3
.
8
a
b
g
e
b
i
l
d
e
t
.
Probe
83 MHz
800 nm
Kryostat Monochromator
Photodiode
Modulierte
Vorspannung
Lock-In
Ti:Saphir Pumplaser: 
5 W, 532 nm
U0 ± ∆U
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l
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u
n
g
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S
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
M
e
￿
p
l
a
t
z
e
s
f
￿
u
r
E
l
e
k
t
r
o
r
e
￿
e
x
i
o
n
s
m
e
s
s
u
n
g
e
n
z
u
r
P
r
o
b
e
n
-
c
h
a
r
a
k
t
e
r
i
s
i
e
r
u
n
g
A
u
f
n
a
h
m
e
d
e
r
M
e
s
s
u
n
g
e
n
D
i
e
a
u
f
g
e
n
o
m
m
e
n
e
n
S
p
e
k
t
r
e
n
z
e
i
g
e
n
n
i
c
h
t
d
i
e
A
b
s
o
r
p
t
i
o
n
s
p
e
a
k
s
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
,
s
o
n
d
e
r
n
d
e
r
M
e
￿
m
e
t
h
o
d
e
g
e
m
￿
a
￿
a
b
l
e
i
t
u
n
g
s
￿
a
h
n
l
i
c
h
e
S
t
r
u
k
t
u
r
e
n
.
D
e
r
a
u
s
d
e
m
M
o
n
o
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h
r
o
m
a
-
1
7
T
s
u
n
a
m
i
,
S
p
e
c
t
r
a
P
h
y
s
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,
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S
A
1
8
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e
w
l
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t
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c
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3
3
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4
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u
n
k
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n
G
e
n
e
r
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o
r
5
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.
5
.
P
h
o
t
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t
r
o
m
m
e
s
s
u
n
g
e
n
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r
1
9
a
u
s
t
r
e
t
e
n
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e
S
t
r
a
h
l
w
i
r
d
m
i
t
H
i
l
f
e
e
i
n
e
s
P
h
o
t
o
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e
t
e
k
t
o
r
s
,
d
e
r
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a
s
S
i
g
n
a
l
f
￿
u
r
e
i
n
e
n
L
o
c
k
{
I
n
V
e
r
s
t
￿
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r
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e
r
2
0
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i
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r
t
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u
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g
e
n
o
m
m
e
n
.
D
i
e
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e
f
e
r
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n
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f
r
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u
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n
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d
e
s
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o
c
k
{
I
n
s
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i
r
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u
r
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h
d
i
e
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r
e
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u
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z
d
e
r
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o
r
s
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n
n
u
n
g
s
m
o
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u
l
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t
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n
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i
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r
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.
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f
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n
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i
e
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e
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u
n
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t
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R
e
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h
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r
,
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e
r
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o
w
o
h
l
d
e
n
M
o
n
o
c
h
r
o
m
a
t
o
r
a
l
s
a
u
c
h
d
e
n
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o
c
k
{
I
n
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t
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u
e
r
t
.
D
i
e
S
p
e
k
t
r
e
n
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e
i
g
e
n
n
u
r
d
i
e
￿
A
n
d
e
r
u
n
g
d
e
r
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e
￿
e
x
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o
n
,
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o
d
a
￿
d
e
r
a
n
r
e
g
e
n
d
e
P
u
l
s
s
e
l
b
s
t
d
e
m
S
p
e
k
t
r
u
m
n
i
c
h
t
￿
u
b
e
r
l
a
g
e
r
t
i
s
t
.
D
a
b
e
i
k
￿
o
n
n
e
n
n
u
r
i
n
d
e
m
W
e
l
l
e
n
l
￿
a
n
g
e
n
b
e
r
e
i
c
h
d
e
s
P
u
l
s
e
s
M
e
￿
w
e
r
t
e
a
u
f
g
e
n
o
m
m
e
n
w
e
r
d
e
n
.
3
.
5
.
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
D
i
e
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
o
s
k
o
p
i
e
w
i
r
d
h
￿
a
u
￿
g
z
u
r
U
n
t
e
r
s
u
c
h
u
n
g
v
o
n
H
a
l
b
l
e
i
t
e
r
h
e
t
e
r
o
s
t
r
u
k
t
u
r
e
n
v
e
r
w
e
n
d
e
t
[
5
]
,
[
1
4
]
,
[
1
3
]
.
H
i
e
r
b
e
i
e
r
z
e
u
g
t
d
a
s
a
b
s
o
r
b
i
e
r
t
e
L
i
c
h
t
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
a
a
r
e
,
d
i
e
d
u
r
c
h
d
a
s
A
n
l
e
g
e
n
e
i
n
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
g
e
t
r
e
n
n
t
u
n
d
z
u
d
e
n
K
o
n
t
a
k
t
e
n
t
r
a
n
s
p
o
r
t
i
e
r
t
w
e
r
d
e
n
.
D
i
e
s
e
r
P
h
o
t
o
s
t
r
o
m
i
s
t
s
o
w
o
h
l
v
o
n
d
e
r
A
n
r
e
g
u
n
g
s
w
e
l
l
e
n
l
￿
a
n
g
e
,
a
l
s
a
u
c
h
v
o
n
d
e
r
a
n
g
e
l
e
g
t
e
n
S
p
a
n
n
u
n
g
a
b
h
￿
a
n
g
i
g
.
D
i
e
M
e
t
h
o
d
e
d
e
r
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
o
s
k
o
p
i
e
w
i
r
d
a
u
s
f
￿
u
h
r
l
i
c
h
i
n
[
5
]
u
n
d
[
4
9
]
e
r
l
￿
a
u
t
e
r
t
.
H
i
e
r
w
i
r
d
z
u
s
￿
a
t
z
l
i
c
h
d
i
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
e
n
v
o
n
d
e
r
A
n
r
e
-
g
u
n
g
s
d
i
c
h
t
e
u
n
t
e
r
s
u
c
h
t
.
A
u
f
b
a
u
d
e
s
M
e
￿
p
l
a
t
z
e
s
D
e
r
M
e
￿
a
u
f
b
a
u
z
u
r
A
u
f
n
a
h
m
e
d
e
r
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
e
n
i
s
t
i
n
A
b
b
.
3
.
9
d
a
r
g
e
s
t
e
l
l
t
.
E
i
n
C
W
(
e
n
g
l
:
C
o
n
t
i
u
u
s
W
a
v
e
)
l
a
u
f
e
n
d
e
r
T
i
:
S
a
p
h
i
r
L
a
s
e
r
[
5
0
]
k
a
n
n
￿
u
b
e
r
e
i
n
e
n
L
y
o
t
{
F
i
l
t
e
r
i
n
d
e
r
W
e
l
l
e
n
l
￿
a
n
g
e
v
o
n
7
4
0
n
m
b
i
s
8
5
0
n
m
e
i
n
g
e
s
t
e
l
l
t
w
e
r
d
e
n
.
D
i
e
F
r
e
q
u
e
n
z
b
r
e
i
t
e
e
i
n
e
r
F
a
r
b
e
d
e
s
L
a
s
e
r
s
l
i
e
g
t
b
e
i
e
t
w
a
4
0
G
H
z
F
W
H
M
2
1
[
5
1
]
u
n
d
k
a
n
n
m
i
t
e
i
n
e
m
S
p
e
k
t
r
o
m
e
t
e
r
a
u
f
e
t
w
a
0
.
0
6
n
m
a
u
f
g
e
l
￿
o
s
t
w
e
r
d
e
n
.
D
i
e
L
e
i
s
t
u
n
g
d
e
s
L
a
s
e
r
s
k
a
n
n
m
i
t
e
i
n
e
m
G
r
a
u
￿
l
t
e
r
r
a
d
z
w
i
s
c
h
e
n
5
0
n
W
u
n
d
1
2
m
W
v
a
r
i
i
e
r
t
w
e
r
d
e
n
,
s
o
d
a
￿
e
i
n
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
e
n
v
o
n
d
e
r
A
n
r
e
-
g
u
n
g
s
d
i
c
h
t
e
u
n
t
e
r
s
u
c
h
t
w
e
r
d
e
n
k
a
n
n
.
M
i
t
t
e
l
s
e
i
n
e
r
h
e
r
a
u
s
n
e
h
m
b
a
r
e
n
L
i
n
s
e
,
d
e
r
e
n
B
r
e
n
n
p
u
n
k
t
a
u
f
d
e
r
P
r
o
b
e
n
o
b
e
r
￿
￿
a
c
h
e
l
i
e
g
t
,
b
e
s
t
e
h
t
d
i
e
M
￿
o
g
l
i
c
h
k
e
i
t
,
z
w
i
s
c
h
e
n
e
i
n
e
r
f
o
k
u
s
s
i
e
r
t
e
n
A
n
r
e
g
u
n
g
m
i
t
e
i
n
e
m
S
t
r
a
h
l
d
u
r
c
h
m
e
s
s
e
r
2
2
v
o
n
0
.
3
m
m
u
n
d
e
i
n
e
r
g
r
o
￿
￿
￿
a
c
h
i
g
e
n
A
n
r
e
g
u
n
g
m
i
t
e
i
n
e
m
S
t
r
a
h
l
d
u
r
c
h
m
e
s
s
e
r
v
o
n
3
m
m
z
u
w
￿
a
h
l
e
n
.
D
e
r
L
i
c
h
t
s
t
r
a
h
l
w
i
r
d
d
u
r
c
h
e
i
n
e
n
m
e
c
h
a
n
i
s
c
h
e
n
L
i
c
h
t
z
e
r
h
a
c
k
e
r
(
C
h
o
p
p
e
r
)
p
e
r
i
o
d
i
s
c
h
m
o
d
u
l
i
e
r
t
.
D
i
e
M
o
d
u
l
a
t
i
o
n
s
f
r
e
q
u
e
n
z
d
e
s
C
h
o
p
p
e
r
s
w
i
r
d
a
l
s
R
e
f
e
r
e
n
z
f
r
e
q
u
e
n
z
f
￿
u
r
e
i
n
e
n
L
o
c
k
{
I
n
V
e
r
s
t
￿
a
r
k
e
r
2
3
g
e
n
u
t
z
t
.
D
i
e
P
r
o
b
e
i
s
t
m
i
t
e
i
n
e
r
p
r
o
g
r
a
m
m
i
e
r
b
a
r
e
n
S
p
a
n
n
u
n
g
s
q
u
e
l
l
e
2
4
u
n
d
e
i
n
e
m
S
t
r
o
m
v
e
r
s
t
￿
a
r
k
e
r
i
n
R
e
i
h
e
g
e
s
c
h
a
l
t
e
t
.
D
a
s
v
o
r
v
e
r
s
t
￿
a
r
k
t
e
P
h
o
t
o
s
t
r
o
m
s
i
g
n
a
l
w
i
r
d
a
u
f
d
e
n
L
o
c
k
{
I
n
g
e
g
e
b
e
n
u
n
d
m
i
t
e
i
n
e
m
M
e
￿
p
r
o
g
r
a
m
m
m
i
t
e
i
n
e
m
R
e
c
h
n
e
r
a
u
s
g
e
l
e
s
e
n
.
D
e
r
R
e
c
h
n
e
r
s
t
e
u
e
r
t
g
l
e
i
c
h
f
a
l
l
s
a
u
c
h
d
i
e
S
p
a
n
n
u
n
g
s
q
u
e
l
l
e
.
A
l
s
K
r
y
o
s
t
a
t
z
u
r
K
￿
u
h
l
u
n
g
d
e
r
P
r
o
b
e
w
i
r
d
d
e
r
C
l
o
s
e
d
{
C
y
c
l
e
o
d
e
r
d
e
r
k
l
e
i
n
e
D
u
r
c
h
￿
u
￿
k
r
y
o
s
t
a
t
v
e
r
w
e
n
d
e
t
.
1
9
C
z
e
r
n
y
{
T
u
r
n
e
r
M
o
n
o
c
h
r
o
m
a
t
o
r
D
I
G
I
K
R
￿
O
M
D
K
2
4
0
/
4
8
0
,
C
V
I
L
a
s
e
r
C
o
r
p
o
r
a
t
i
o
n
,
U
S
A
2
0
E
G
&
G
P
r
i
n
c
e
t
o
n
A
p
p
l
i
e
d
R
e
s
e
a
r
c
h
,
M
o
d
e
l
5
3
0
2
o
d
e
r
5
2
0
9
L
o
c
k
{
I
n
A
m
p
l
i
￿
e
r
2
1
F
u
l
l
W
i
d
t
h
H
a
l
f
M
a
x
i
m
u
m
,
e
n
g
l
.
f
￿
u
r
V
o
l
l
e
B
r
e
i
t
e
b
e
i
h
a
l
b
e
r
H
￿
o
h
e
2
2
D
e
r
S
t
r
a
h
l
d
u
r
c
h
m
e
s
s
e
r
w
i
r
d
m
i
t
e
i
n
e
r
B
l
e
n
d
e
v
o
r
e
i
n
e
m
L
e
i
s
t
u
n
g
s
m
e
￿
g
e
r
￿
a
t
b
e
s
t
i
m
m
t
,
i
n
d
e
m
d
u
r
c
h
z
u
z
i
e
h
e
n
d
e
r
B
l
e
n
d
e
d
e
r
D
u
r
c
h
m
e
s
s
e
r
d
e
s
i
n
d
e
r
L
e
i
s
t
u
n
g
a
u
f
1
/
e
a
b
g
e
f
a
l
l
e
n
e
n
S
t
r
a
h
l
s
b
e
s
t
i
m
m
t
w
i
r
d
.
2
3
E
G
&
G
P
r
i
n
c
e
t
o
n
A
p
p
l
i
e
d
R
e
s
e
a
r
c
h
,
M
o
d
e
l
5
3
0
2
o
d
e
r
7
2
6
0
D
S
P
L
o
c
k
{
I
n
A
m
p
l
i
￿
e
r
2
4
H
e
w
l
e
t
t
{
P
a
c
k
a
r
d
,
3
3
1
4
A
F
u
n
k
t
i
o
n
G
e
n
e
r
a
t
o
r
5
53
.
E
x
p
e
r
i
m
e
n
t
e
l
l
e
M
e
t
h
o
d
e
n
Kryostat
Probe
Linse
Chopper
Dauerstrich
Ti:Saphir Laser
Rechner Lock-In
Stromverstärker
Spannungs-
quelle
A
b
b
i
l
d
u
n
g
3
.
9
.
:
S
c
h
e
m
a
t
i
s
c
h
e
D
a
r
s
t
e
l
l
u
n
g
d
e
s
M
e
￿
p
l
a
t
z
e
s
f
￿
u
r
d
i
e
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
A
u
f
n
a
h
m
e
d
e
r
M
e
s
s
u
n
g
e
n
A
n
d
e
r
s
a
l
s
b
e
i
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
m
i
t
n
i
e
d
r
i
g
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
,
d
i
e
i
n
d
e
r
R
e
g
e
l
m
i
t
e
i
n
e
m
M
o
n
o
c
h
r
o
m
a
t
o
r
u
n
d
e
i
n
e
r
L
a
m
p
e
d
u
r
c
h
g
e
f
￿
u
h
r
t
w
e
r
d
e
n
[
5
]
,
m
u
￿
h
i
e
r
d
i
e
W
e
l
l
e
n
l
￿
a
n
g
e
d
e
s
L
a
s
e
r
s
m
i
t
d
e
r
H
a
n
d
e
i
n
g
e
s
t
e
l
l
t
w
e
r
d
e
n
.
E
i
n
e
M
e
s
s
u
n
g
l
￿
a
u
f
t
f
o
l
g
e
n
d
e
r
m
a
￿
e
n
a
b
:
D
e
r
L
a
s
e
r
w
i
r
d
a
u
f
d
i
e
g
e
w
￿
a
h
l
t
e
A
n
f
a
n
g
s
w
e
l
l
e
n
l
￿
a
n
g
e
g
e
s
t
e
l
l
t
.
I
n
d
a
s
M
e
￿
p
r
o
g
r
a
m
m
w
i
r
d
d
i
e
Z
e
i
t
e
i
n
g
e
g
e
b
e
n
,
d
i
e
d
i
e
S
p
a
n
n
u
n
g
s
q
u
e
l
l
e
z
w
i
s
c
h
e
n
e
i
n
z
e
l
n
e
n
V
o
r
s
p
a
n
n
u
n
g
s
w
e
r
t
e
n
w
a
r
t
e
n
s
o
l
l
,
s
o
w
i
e
d
i
e
A
n
f
a
n
g
s
{
u
n
d
E
n
d
w
e
r
t
e
f
￿
u
r
d
i
e
V
o
r
s
p
a
n
n
u
n
g
.
D
i
e
W
a
r
t
e
z
e
i
t
f
￿
u
r
d
i
e
S
p
a
n
n
u
n
g
s
q
u
e
l
l
e
m
u
￿
s
o
g
e
w
￿
a
h
l
t
w
e
r
d
e
n
,
d
a
￿
s
i
e
e
t
w
a
v
i
e
r
m
a
l
s
o
g
r
o
￿
i
s
t
,
w
i
e
d
i
e
a
m
L
o
c
k
{
I
n
g
e
w
￿
a
h
l
t
e
I
n
-
t
e
g
r
a
t
i
o
n
s
z
e
i
t
,
u
m
e
i
n
e
v
o
l
l
s
t
￿
a
n
d
i
g
e
I
n
t
e
g
r
a
t
i
o
n
d
e
r
W
e
r
t
e
a
b
z
u
w
a
r
t
e
n
.
D
i
e
S
c
h
r
i
t
t
w
e
i
t
e
d
e
r
V
o
r
s
p
a
n
n
u
n
g
s
w
e
r
t
e
u
n
d
d
i
e
A
n
z
a
h
l
d
e
r
W
i
e
d
e
r
h
o
l
u
n
g
e
n
d
e
r
M
e
s
s
u
n
g
,
s
o
w
i
e
d
i
e
e
i
n
g
e
s
t
e
l
l
-
t
e
W
e
l
l
e
n
l
￿
a
n
g
e
u
n
d
e
i
n
D
a
t
e
i
n
a
m
e
w
e
r
d
e
n
a
n
g
e
g
e
b
e
n
.
D
i
e
g
e
w
￿
u
n
s
c
h
t
e
n
V
o
r
s
p
a
n
n
u
n
g
s
w
e
r
t
e
w
e
r
d
e
n
n
u
n
n
a
c
h
e
i
n
a
n
d
e
r
a
n
g
e
f
a
h
r
e
n
u
n
d
j
e
w
e
i
l
s
d
e
r
L
o
c
k
{
I
n
a
u
s
g
e
l
e
s
e
n
.
S
o
l
l
e
n
z
u
r
R
a
u
s
c
h
-
u
n
t
e
r
d
r
￿
u
c
k
u
n
g
m
e
h
r
e
r
e
W
i
e
d
e
r
h
o
l
u
n
g
e
n
d
e
r
M
e
s
s
u
n
g
d
u
r
c
h
g
e
f
￿
u
h
r
t
w
e
r
d
e
n
,
w
i
r
d
d
e
r
V
o
r
g
a
n
g
d
e
s
S
p
a
n
n
u
n
g
d
u
r
c
h
f
a
h
r
e
n
s
w
i
e
d
e
r
h
o
l
t
.
E
i
n
s
o
l
c
h
e
r
M
e
￿
d
u
r
c
h
l
a
u
f
d
a
u
e
r
t
c
a
.
2
b
i
s
1
0
M
i
n
u
t
e
n
,
j
e
n
a
c
h
e
i
n
g
e
s
t
e
l
l
t
e
r
A
n
z
a
h
l
d
e
r
M
e
s
s
u
n
g
e
n
.
D
a
n
a
c
h
w
i
r
d
p
e
r
H
a
n
d
d
i
e
n
￿
a
c
h
s
t
e
W
e
l
l
e
n
l
￿
a
n
g
e
e
i
n
g
e
s
t
e
l
l
t
.
E
s
w
u
r
d
e
e
i
n
e
S
c
h
r
i
t
t
w
e
i
t
e
d
e
r
W
e
l
l
e
n
l
￿
a
n
g
e
v
o
n
0
.
2
n
m
g
e
w
￿
a
h
l
t
,
u
m
e
i
n
e
n
K
o
m
p
r
o
-
m
i
￿
z
w
i
s
c
h
e
n
M
e
￿
d
a
u
e
r
u
n
d
G
e
n
a
u
i
g
k
e
i
t
d
e
r
M
e
s
s
u
n
g
z
u
e
r
z
i
e
l
e
n
.
D
i
e
G
e
n
a
u
i
g
k
e
i
t
i
s
t
d
u
r
c
h
d
i
e
B
r
e
i
t
e
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
￿
U
b
e
r
g
￿
a
n
g
e
,
d
i
e
a
u
f
g
e
l
￿
o
s
t
w
e
r
d
e
n
s
o
l
l
e
n
,
v
o
r
g
e
g
e
b
e
n
.
B
e
i
e
i
n
e
m
z
u
d
u
r
c
h
f
a
h
r
e
n
d
e
n
W
e
l
l
e
n
l
￿
a
n
g
e
n
b
e
r
e
i
c
h
v
o
n
1
0
b
i
s
z
u
1
5
n
m
e
r
g
i
b
t
s
i
c
h
s
o
e
i
n
e
Z
e
i
t
v
o
n
3
b
i
s
4
S
t
u
n
d
e
n
f
￿
u
r
d
i
e
A
u
f
n
a
h
m
e
e
i
n
e
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c
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i
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b
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c
h
d
i
e
K
o
p
p
l
u
n
g
v
o
n
e
l
e
k
t
r
i
s
c
h
e
m
u
n
d
m
a
g
n
e
t
i
s
c
h
e
n
F
e
l
d
e
r
l
a
u
b
e
n
,
w
i
r
d
d
i
e
P
r
o
b
e
s
e
n
k
r
e
c
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c
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Æ
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c
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c
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￿
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b
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￿
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i
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￿
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￿
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￿
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￿
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c
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b
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c
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￿
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b
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￿
￿
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￿
￿
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c
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￿
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￿
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￿
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￿
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￿
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c
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￿
￿
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￿
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c
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￿
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c
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i
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b
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i
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i
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c
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b
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￿
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c
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c
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c
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b
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￿
￿
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￿
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b
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c
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b
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￿
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b
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i
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i
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i
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￿
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b
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￿
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b
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c
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b
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c
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V
e
r
h
￿
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￿
o
s
u
n
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u
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￿
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l
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D
e
r
V
o
l
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c
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￿
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b
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￿
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b
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b
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i
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e
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￿
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￿
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n
.
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b
e
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a
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e
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￿
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n
e
E
m
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n
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e
b
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t
r
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￿
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c
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￿
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r
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t
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b
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p
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d
b
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i
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b
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c
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r
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i
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￿
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5
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D
e
r
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h
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t
o
-
s
t
r
o
m
d
e
r
A
n
t
e
n
n
e
,
d
e
r
z
u
m
j
u
s
t
i
e
r
e
n
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e
s
A
b
f
r
a
g
e
s
t
r
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h
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b
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n
u
t
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w
i
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t
e
t
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s
b
e
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h
￿
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r
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a
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b
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b
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a
u
s
c
h
e
n
,
d
a
s
n
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r
c
h
d
i
e
V
e
r
w
e
n
d
u
n
g
z
.
B
.
v
o
n
a
b
g
e
s
c
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c
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d
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e
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n
A
b
s
c
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t
t
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.
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b
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u
b
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t
e
n
.
D
i
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￿
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c
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i
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￿
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￿
3
z
u
s
t
a
n
d
e
k
o
m
m
e
n
.
D
i
e
P
o
l
a
r
i
s
a
t
i
o
n
d
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p
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b
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￿
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￿
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￿
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￿
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i
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c
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￿
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l
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c
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e
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c
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p
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i
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￿
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c
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￿
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r
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c
h
t
,
i
s
t
a
l
l
e
r
d
i
n
g
s
h
i
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c
h
t
f
e
s
t
s
t
e
l
l
b
a
r
.
3
W
i
r
e
G
r
i
d
P
o
l
a
r
i
z
e
r
,
S
p
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c
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p
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￿
￿
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i
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b
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Æ
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￿
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c
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i
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b
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Æ
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i
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3
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d
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a
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r
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b
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i
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u
n
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e
s
s
u
n
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￿
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i
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d
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c
h
n
i
t
t
2
.
1
.
7
)
u
n
d
e
i
n
e
l
e
k
t
r
i
s
c
h
e
s
F
e
l
d
z
u
e
i
n
e
r
￿
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r
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￿
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Æ
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￿
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p
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i
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￿
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e
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￿
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b
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r
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￿
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￿
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r
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u
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r
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m
i
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i
t
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e
m
m
a
g
n
e
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n
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e
l
d
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n
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n
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i
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n
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o
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e
l
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u
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￿
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c
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￿
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￿
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b
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￿
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b
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e
n
g
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c
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c
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h
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n
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￿
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r
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￿
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b
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￿
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￿
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i
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b
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￿
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b
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i
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￿
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￿
u
r
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
i
m
M
a
g
n
e
t
f
e
l
d
Z
u
n
￿
a
c
h
s
t
w
i
r
d
d
a
s
M
a
g
n
e
t
f
e
l
d
v
a
r
i
i
e
r
t
u
n
d
d
i
e
V
o
r
s
p
a
n
n
u
n
g
d
e
r
P
r
o
b
e
k
o
n
s
t
a
n
t
g
e
h
a
l
t
e
n
.
A
n
-
s
c
h
l
i
e
￿
e
n
d
w
i
r
d
b
e
i
k
o
n
s
t
a
n
t
e
m
M
a
g
n
e
t
f
e
l
d
d
i
e
V
o
r
s
p
a
n
n
u
n
g
v
a
r
i
i
e
r
t
.
B
e
i
e
i
n
e
r
A
u
￿
￿
o
s
u
n
g
v
o
n
0
.
0
4
p
s
w
e
r
d
e
n
b
e
i
j
e
d
e
r
M
e
s
s
u
n
g
8
S
c
a
n
s
a
u
f
g
e
n
o
m
m
e
n
.
D
i
e
P
r
o
b
e
w
i
r
d
a
u
f
e
i
n
e
T
e
m
p
e
r
a
t
u
r
v
o
n
1
0
K
a
b
g
e
k
￿
u
h
l
t
.
1 T
2 T
3 T
E
l
e
k
t
r
i
s
c
h
e
s
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a
.
u
.
3 T
2 T
1 T
(b)
A
b
b
i
l
d
u
n
g
4
.
3
.
:
Z
y
k
l
o
t
r
o
n
e
m
i
s
s
i
o
n
e
n
a
n
d
e
r
P
r
o
b
e
I
I
3
3
1
5
,
b
e
i
0
V
a
n
g
e
l
e
g
t
e
r
V
o
r
s
p
a
n
n
u
n
g
.
D
a
s
M
a
g
n
e
t
f
e
l
d
w
i
r
d
v
o
n
0
T
b
i
s
3
T
v
a
r
i
i
e
r
t
.
(
a
)
z
e
i
g
t
d
e
n
z
e
i
t
l
i
c
h
e
n
V
e
r
l
a
u
f
d
e
r
E
m
i
s
s
i
o
n
e
n
,
d
e
n
e
n
d
e
r
V
e
r
l
a
u
f
b
e
i
0
T
a
b
g
e
z
o
g
e
n
w
u
r
d
e
.
D
i
e
e
i
n
z
e
l
n
e
n
K
u
r
v
e
n
s
i
n
d
v
e
r
t
i
k
a
l
g
e
g
e
n
e
i
n
a
n
d
e
r
v
e
r
s
c
h
o
b
e
n
.
(
b
)
s
t
e
l
l
t
d
i
e
F
r
e
q
u
e
n
z
s
p
e
k
t
r
e
n
d
e
r
P
u
l
s
e
d
a
r
,
e
b
e
n
f
a
l
l
s
i
s
t
j
e
w
e
i
l
s
d
a
s
F
r
e
q
u
e
n
z
s
p
e
k
t
r
u
m
d
e
r
M
e
s
s
u
n
g
b
e
i
0
T
a
b
g
e
z
o
g
e
n
.
A
b
b
.
4
.
3
z
e
i
g
t
d
i
e
Z
y
k
l
o
t
r
o
n
e
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
e
n
b
e
i
V
a
p
p
=
0
V
.
D
a
s
M
a
g
n
e
t
f
e
l
d
w
u
r
d
e
u
n
t
e
r
s
o
n
s
t
g
l
e
i
c
h
e
n
B
e
d
i
n
g
u
n
g
e
n
v
o
n
0
T
b
i
s
3
T
v
a
r
i
i
e
r
t
.
I
m
z
e
i
t
l
i
c
h
e
n
V
e
r
l
a
u
f
s
i
e
h
t
m
a
n
a
b
h
￿
a
n
g
i
g
v
o
m
a
n
l
i
e
g
e
n
d
e
n
M
a
g
n
e
t
f
e
l
d
e
i
n
e
￿
A
n
d
e
r
u
n
g
i
n
d
e
r
E
n
t
w
i
c
k
l
u
n
g
d
e
r
P
u
l
s
e
A
b
b
.
4
.
3
(
a
)
.
D
i
e
P
u
l
s
e
w
i
e
a
u
c
h
d
i
e
F
r
e
q
u
e
n
z
s
p
e
k
t
r
e
n
i
n
A
b
b
.
4
.
3
(
b
)
w
u
r
d
e
n
a
u
f
d
i
e
M
e
s
s
u
n
g
b
e
i
0
T
n
o
r
m
i
e
r
t
.
D
i
e
W
e
r
t
e
f
￿
u
r
A
m
p
l
i
t
u
d
e
n
v
o
n
u
n
t
e
r
0
e
r
g
e
b
e
n
s
i
c
h
d
u
r
c
h
S
c
h
w
a
n
k
u
n
g
e
n
i
n
d
e
n
M
e
s
s
u
n
g
e
n
u
n
d
d
u
r
c
h
d
i
e
D
i
￿
e
r
e
n
z
e
n
b
i
l
d
u
n
g
.
D
i
e
F
r
e
q
u
e
n
z
d
e
r
O
s
z
i
l
l
a
t
i
o
n
s
t
e
i
g
t
e
r
w
a
r
t
u
n
g
s
g
e
m
￿
a
￿
l
i
n
e
a
r
[
2
1
,
5
3
]
m
i
t
d
e
m
a
n
l
i
e
g
e
n
d
e
n
M
a
g
n
e
t
f
e
l
d
.
D
i
e
m
a
x
i
m
a
l
e
E
m
i
s
s
i
o
n
l
i
e
g
t
b
e
i
2
T
,
a
b
3
T
l
i
e
g
t
d
i
e
F
r
e
q
u
e
n
z
d
e
r
E
m
i
s
s
i
o
n
i
n
d
e
m
B
e
r
e
i
c
h
,
i
n
d
e
m
d
i
e
F
e
n
s
t
e
r
d
e
s
M
a
g
n
e
t
k
r
y
o
s
t
a
t
e
n
d
i
e
S
t
r
a
h
-
l
u
n
g
a
b
s
o
r
b
i
e
r
e
n
.
E
i
n
e
s
c
h
n
e
l
l
e
r
e
D
e
p
h
a
s
i
e
r
u
n
g
b
e
i
h
￿
o
h
e
r
e
n
M
a
g
n
e
t
f
e
l
d
e
r
n
k
a
n
n
a
u
c
h
z
u
e
i
n
e
r
V
e
r
b
r
e
i
t
e
r
u
n
g
d
e
r
F
r
e
q
u
e
n
z
s
p
e
k
t
r
e
n
f
￿
u
h
r
e
n
.
S
o
m
i
t
i
s
t
e
s
a
u
c
h
n
i
c
h
t
m
￿
o
g
l
i
c
h
,
E
m
i
s
s
i
o
n
e
n
b
e
i
h
￿
o
h
e
r
e
n
M
a
g
n
e
t
f
e
l
d
e
r
n
z
u
m
e
s
s
e
n
.
A
u
s
d
e
n
M
e
s
s
u
n
g
e
n
g
e
h
t
d
e
u
t
l
i
c
h
h
e
r
v
o
r
,
d
a
￿
d
i
e
M
e
￿
m
e
-
t
h
o
d
e
p
r
i
n
z
i
p
i
e
l
l
k
e
i
n
e
P
r
o
b
l
e
m
e
b
e
i
d
e
r
M
e
s
s
u
n
g
v
o
n
k
o
h
￿
a
r
e
n
t
e
n
E
m
i
s
s
i
o
n
e
n
d
a
r
s
t
e
l
l
t
,
d
a
e
s
m
￿
o
g
l
i
c
h
i
s
t
,
e
i
n
S
t
e
i
g
e
n
d
e
r
F
r
e
q
u
e
n
z
m
i
t
d
e
m
M
a
g
n
e
t
f
e
l
d
a
u
f
z
u
l
￿
o
s
e
n
.
A
b
b
.
4
.
4
z
e
i
g
t
d
i
e
E
m
i
s
s
i
o
n
s
s
p
e
k
t
r
e
n
b
e
i
V
a
r
i
a
t
i
o
n
d
e
r
V
o
r
s
p
a
n
n
u
n
g
u
n
d
k
o
n
s
t
a
n
t
e
m
M
a
g
n
e
t
-
f
e
l
d
.
D
i
e
￿
u
b
r
i
g
e
n
M
e
￿
p
a
r
a
m
e
t
e
r
e
n
t
s
p
r
e
c
h
e
n
d
e
n
e
n
d
e
r
M
e
s
s
u
n
g
e
n
o
h
n
e
a
n
g
e
l
e
g
t
e
S
p
a
n
n
u
n
g
.
D
i
e
F
e
l
d
s
t
￿
a
r
k
e
b
e
i
e
i
n
e
r
a
n
g
e
l
e
g
t
e
n
S
p
a
n
n
u
n
g
v
o
n
+
1
:
2
V
l
i
e
g
t
b
e
i
e
t
w
a
8
.
5
k
V
/
c
m
5
.
D
a
s
O
b
e
r
-
5
D
i
e
F
e
l
d
s
t
￿
a
r
k
e
w
i
r
d
d
u
r
c
h
e
i
n
e
e
i
n
f
a
c
h
e
K
o
n
d
e
n
s
a
t
o
r
g
l
e
i
c
h
u
n
g
U
=
d
m
i
t
d
e
r
D
i
c
k
e
d
e
r
i
n
t
r
i
n
s
i
s
c
h
e
n
S
c
h
i
c
h
t
6
14
.
D
u
r
c
h
f
￿
u
h
r
u
n
g
d
e
r
M
e
s
s
u
n
g
e
n
u
n
d
E
r
g
e
b
n
i
s
s
e
E
l
e
k
t
r
i
s
c
h
e
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A
b
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n
g
4
.
4
.
:
Z
y
k
l
o
t
r
o
n
e
m
i
s
s
i
o
n
e
n
a
n
d
e
r
P
r
o
b
e
I
I
3
3
1
5
b
e
i
e
i
n
e
m
M
a
g
n
e
t
f
e
l
d
v
o
n
2
T
u
n
d
v
e
r
-
s
c
h
i
e
d
e
n
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
.
I
n
(
a
)
i
s
t
d
e
r
z
e
i
t
l
i
c
h
e
V
e
r
l
a
u
f
d
e
r
E
m
i
s
s
i
o
n
e
n
b
e
i
d
r
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
V
o
r
-
s
p
a
n
n
u
n
g
e
n
d
a
r
g
e
s
t
e
l
l
t
,
(
b
)
z
e
i
g
t
d
i
e
d
a
z
u
g
e
h
￿
o
r
e
n
d
e
n
F
r
e
q
u
e
n
z
s
p
e
k
t
r
e
n
.
￿
￿
a
c
h
e
n
f
e
l
d
v
o
n
G
a
A
s
l
i
e
g
t
b
e
i
e
t
w
a
5
b
i
s
1
0
k
V
/
c
m
.
W
e
d
e
r
i
n
d
e
r
Z
e
i
t
d
a
r
s
t
e
l
l
u
n
g
d
e
r
P
u
l
s
e
(
a
)
n
o
c
h
i
n
d
e
n
d
a
r
a
u
s
g
e
w
o
n
n
e
n
e
n
F
r
e
q
u
e
n
z
s
p
e
k
t
r
e
n
(
b
)
i
s
t
e
i
n
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
E
m
i
s
s
i
o
n
v
o
n
d
e
r
a
n
g
e
l
e
g
t
e
n
V
o
r
s
p
a
n
n
u
n
g
z
u
e
r
k
e
n
n
e
n
.
D
a
s
B
i
l
d
a
u
s
d
e
n
e
r
s
t
e
n
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
n
M
e
s
s
u
n
g
e
n
h
a
t
s
i
c
h
d
u
r
c
h
d
i
e
Z
y
k
l
o
t
r
o
n
e
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
e
n
b
e
s
t
￿
a
t
i
g
t
.
Z
w
a
r
i
s
t
e
i
n
S
t
e
i
g
e
n
d
e
r
F
r
e
q
u
e
n
z
m
i
t
d
e
m
M
a
g
n
e
t
f
e
l
d
z
u
e
r
k
e
n
n
e
n
,
j
e
d
o
c
h
f
e
h
l
t
d
i
e
z
u
r
I
d
e
n
t
i
￿
z
i
e
r
u
n
g
d
e
r
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
n
o
t
w
e
n
d
i
g
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
E
m
i
s
s
i
o
n
v
o
n
d
e
r
a
n
g
e
l
e
g
t
e
n
S
p
a
n
n
u
n
g
.
D
a
s
v
o
n
a
u
￿
e
n
a
n
g
e
l
e
g
t
e
F
e
l
d
s
c
h
e
i
n
t
n
i
c
h
t
b
i
s
i
n
d
e
n
i
n
t
r
i
n
s
i
s
c
h
e
n
B
e
r
e
i
c
h
d
e
r
P
r
o
b
e
d
u
r
c
h
z
u
g
r
e
i
f
e
n
.
4
.
1
.
3
.
T
r
a
n
s
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
e
n
U
m
a
u
s
s
c
h
l
i
e
￿
e
n
z
u
k
￿
o
n
n
e
n
,
d
a
￿
d
u
r
c
h
d
i
e
h
o
c
h
d
o
t
i
e
r
t
e
p
+
{
D
e
c
k
s
c
h
i
c
h
t
d
e
r
v
o
n
u
n
s
v
e
r
w
e
n
-
d
e
t
e
n
P
r
o
b
e
n
k
e
i
n
e
o
d
e
r
z
u
w
e
n
i
g
d
e
r
e
m
i
t
t
i
e
r
t
e
n
T
H
z
-
S
t
r
a
h
l
u
n
g
t
r
a
n
s
m
i
t
t
i
e
r
t
w
i
r
d
,
w
e
r
d
e
n
a
n
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
d
o
t
i
e
r
t
e
n
P
r
o
b
e
n
T
r
a
n
s
m
i
s
s
i
o
n
s
m
e
s
s
u
n
g
e
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
.
G
l
e
i
c
h
z
e
i
t
i
g
g
e
b
e
n
d
i
e
s
e
M
e
s
s
u
n
g
e
n
A
u
f
s
c
h
l
u
￿
￿
u
b
e
r
d
i
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
T
r
a
n
s
m
i
s
s
i
o
n
v
o
n
d
e
r
D
i
c
k
e
u
n
d
d
e
r
D
o
-
t
i
e
r
u
n
g
d
e
r
p
+
{
S
c
h
i
c
h
t
,
w
a
s
d
e
r
O
p
t
i
m
i
e
r
u
n
g
d
e
s
P
r
o
b
e
n
d
e
s
i
g
n
s
d
i
e
n
l
i
c
h
i
s
t
.
D
i
e
M
e
s
s
u
n
g
e
n
w
e
r
d
e
n
m
i
t
e
i
n
e
m
f
o
k
u
s
s
i
e
r
t
e
n
T
H
z
{
S
t
r
a
h
l
d
u
r
c
h
g
e
f
￿
u
h
r
t
,
w
i
e
i
n
A
b
s
c
h
n
i
t
t
3
.
3
.
3
b
e
s
c
h
r
i
e
b
e
n
.
D
i
e
h
￿
o
h
e
r
e
I
n
t
e
n
s
i
t
￿
a
t
i
n
d
e
m
F
o
k
u
s
e
r
g
i
b
t
e
i
n
h
￿
o
h
e
r
e
s
S
i
g
n
a
l
i
n
d
e
r
T
r
a
n
s
m
i
s
s
i
o
n
,
g
l
e
i
c
h
z
e
i
t
i
g
k
a
n
n
d
e
r
D
u
r
c
h
m
e
s
s
e
r
d
e
r
P
r
o
b
e
n
k
l
e
i
n
g
e
h
a
l
t
e
n
w
e
r
d
e
n
.
Z
u
r
V
e
r
g
l
e
i
c
h
b
a
r
k
e
i
t
d
e
r
M
e
s
s
u
n
g
e
n
v
o
n
1
.
4
￿
m
b
e
s
t
i
m
m
t
6
24
.
1
.
Z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
M
e
s
s
u
n
g
e
n
a
l
s
V
o
r
a
r
b
e
i
t
e
n
f
￿
u
r
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
i
m
M
a
g
n
e
t
f
e
l
d
w
e
r
d
e
n
a
l
l
e
P
r
o
b
e
n
s
o
a
u
f
e
i
n
e
r
H
a
l
t
e
r
u
n
g
b
e
f
e
s
t
i
g
t
,
d
a
￿
n
u
r
e
i
n
e
d
e
￿
n
i
e
r
t
e
F
l
￿
a
c
h
e
b
e
l
e
u
c
h
t
e
t
w
i
r
d
.
E
i
n
e
g
e
n
a
u
g
l
e
i
c
h
g
r
o
￿
e
R
e
f
e
r
e
n
z
￿
￿
a
c
h
e
s
t
e
h
t
z
u
r
V
e
r
f
￿
u
g
u
n
g
.
W
￿
a
h
r
e
n
d
d
e
r
M
e
s
s
u
n
g
e
n
w
i
r
d
d
e
r
u
m
d
e
n
A
u
f
b
a
u
m
o
n
t
i
e
r
t
e
P
l
e
x
i
g
l
a
s
{
K
a
s
t
e
n
m
i
t
S
t
i
c
k
s
t
o
￿
{
G
a
s
g
e
￿
u
t
e
t
,
u
m
A
b
s
o
r
p
t
i
o
n
e
n
d
e
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￿
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b
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i
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i
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￿
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￿
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￿
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￿
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b
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￿
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￿
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￿
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￿
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d
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c
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￿
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￿
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p
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p
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c
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￿
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i
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￿
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b
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b
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i
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￿
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i
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b
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e
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l
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c
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c
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i
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￿
1
0
6
c
m
￿
3
(
s
i
e
h
e
A
b
b
.
4
.
7
a
)
i
s
t
e
i
n
d
e
u
t
l
i
c
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c
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b
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i
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c
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p
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c
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c
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￿
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￿
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c
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u
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u
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e
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i
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e
n
w
e
r
d
e
n
.
U
m
i
n
d
e
n
B
e
r
e
i
c
h
e
l
e
k
t
r
i
s
c
h
e
r
F
e
l
d
d
o
m
￿
a
n
e
n
d
u
r
c
h
r
e
s
o
n
a
n
t
e
s
T
u
n
n
e
l
n
z
w
i
s
c
h
e
n
d
e
n
M
i
n
i
b
￿
a
n
d
e
r
n
z
u
k
o
m
m
e
n
,
m
￿
u
s
s
e
n
b
e
i
d
i
e
s
e
n
￿
U
b
e
r
g
i
t
t
e
r
n
m
i
t
e
i
n
e
m
A
b
s
t
a
n
d
z
w
i
s
c
h
e
n
d
e
n
e
r
s
t
e
n
b
e
i
d
e
n
E
l
e
k
t
r
o
n
m
i
n
i
b
￿
a
n
d
e
r
n
v
o
n
1
0
1
.
6
m
e
V
S
p
a
n
n
u
n
g
e
n
v
o
n
e
t
w
a
4
V
a
n
g
e
l
e
g
t
w
e
r
d
e
n
[
5
5
]
.
D
i
e
I
n
s
t
a
b
i
l
i
t
￿
a
t
e
n
r
e
s
u
l
t
i
e
r
e
n
v
e
r
m
u
t
l
i
c
h
a
u
s
d
e
m
V
o
r
h
a
n
d
e
n
s
e
i
n
v
o
n
R
e
g
i
o
n
e
n
m
i
t
n
e
-
g
a
t
i
v
e
r
d
i
￿
e
r
e
n
t
i
e
l
l
e
r
G
e
s
c
h
w
i
n
d
i
g
k
e
i
t
(
e
n
g
l
.
:
n
e
g
a
t
i
v
e
d
i
￿
e
r
e
n
t
i
a
l
v
e
l
o
c
i
t
y
,
N
D
V
)
.
D
u
r
c
h
d
e
n
￿
U
b
e
r
g
a
n
g
v
o
n
E
l
e
k
t
r
o
n
e
n
m
i
t
g
e
r
i
n
g
e
r
e
￿
e
k
t
i
v
e
r
M
a
s
s
e
i
n
d
e
r
N
￿
a
h
e
d
e
s
￿
P
u
n
k
t
e
s
,
a
l
s
o
i
n
d
e
m
p
a
r
a
b
o
l
i
s
c
h
e
n
B
e
r
e
i
c
h
d
e
s
M
i
n
i
b
a
n
d
e
s
,
i
n
G
e
b
i
e
t
e
m
i
t
e
i
n
e
r
g
r
￿
o
￿
e
r
e
n
e
￿
e
k
t
i
v
e
n
M
a
s
s
e
b
e
i
h
￿
o
h
e
r
e
n
E
n
e
r
g
i
e
n
b
i
l
d
e
n
s
i
c
h
s
i
c
h
a
u
s
b
r
e
i
t
e
n
d
e
b
z
w
.
f
o
r
t
b
e
w
e
g
e
n
d
e
R
e
g
i
o
n
e
n
m
i
t
v
e
r
s
c
h
i
e
d
e
n
e
n
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
s
t
￿
a
r
k
e
n
.
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
m
i
t
h
￿
o
h
e
r
e
r
E
n
e
r
g
i
e
g
e
w
i
n
n
e
n
a
n
M
a
s
s
e
u
n
d
w
e
r
d
e
n
d
a
d
u
r
c
h
l
a
n
g
s
a
m
e
r
.
S
i
e
h
a
l
t
e
n
d
i
e
d
a
n
a
c
h
f
o
l
g
e
n
d
e
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
m
i
t
n
i
e
d
r
i
g
e
r
e
r
E
n
e
r
g
i
e
u
n
d
d
a
m
i
t
k
l
e
i
n
e
r
e
r
M
a
s
s
e
a
u
f
u
n
d
s
a
m
m
e
l
n
s
i
e
a
n
.
D
a
d
u
r
c
h
b
i
l
d
e
n
s
i
c
h
i
n
d
e
r
P
r
o
b
e
R
e
g
i
o
-
n
e
n
m
i
t
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
n
F
e
l
d
s
t
￿
a
r
k
e
n
,
j
e
n
a
c
h
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
k
o
n
z
e
n
t
r
a
t
i
o
n
.
D
i
e
N
D
V
k
a
n
n
d
a
n
n
z
u
B
e
r
e
i
c
h
e
n
m
i
t
n
e
g
a
t
i
v
e
r
d
i
￿
e
r
e
n
t
i
e
l
l
e
r
L
e
i
t
f
￿
a
h
i
g
k
e
i
t
i
n
S
t
r
o
m
{
S
p
a
n
n
u
n
g
s
k
e
n
n
l
i
n
i
e
n
f
￿
u
h
r
e
n
,
w
a
s
s
i
c
h
b
e
i
S
t
r
o
m
k
u
r
v
e
n
i
n
A
b
h
￿
a
n
g
i
g
k
e
i
t
v
o
n
d
e
r
W
e
l
l
e
n
l
￿
a
n
g
e
i
n
F
l
u
k
t
u
a
t
i
o
n
e
n
a
u
s
-
w
i
r
k
e
n
k
a
n
n
[
9
]
.
D
i
e
F
l
u
k
t
u
a
t
i
o
n
e
n
b
e
i
b
e
s
t
i
m
m
t
e
n
S
p
a
n
n
u
n
g
e
n
i
n
d
e
n
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
s
i
n
d
S
i
g
n
a
t
u
r
e
n
d
e
r
i
n
s
t
a
b
i
l
e
n
F
e
l
d
s
t
￿
a
r
k
e
n
i
n
d
e
r
P
r
o
b
e
,
w
i
e
s
i
e
s
o
n
s
t
n
u
r
b
e
i
￿
U
b
e
r
g
i
t
t
e
r
n
m
i
t
s
c
h
w
a
c
h
e
r
K
o
p
p
l
u
n
g
a
u
f
t
r
e
t
e
n
.
A
n
w
e
i
t
e
r
e
n
i
n
d
e
r
g
l
e
i
c
h
e
n
W
e
i
s
e
p
r
￿
a
p
a
r
i
e
r
t
e
n
P
r
o
b
e
n
d
e
s
s
e
l
b
e
n
p
i
n
{
￿
U
b
e
r
g
i
t
t
e
r
w
a
f
e
r
s
a
b
e
r
v
e
r
s
c
h
i
e
d
e
n
e
r
P
r
￿
a
p
a
r
a
t
t
i
o
n
s
z
y
k
l
e
n
(
p
i
1
0
,
p
i
1
1
u
n
d
p
i
1
2
,
s
i
e
h
e
T
a
b
.
3
.
5
)
w
e
r
d
e
n
e
b
e
n
f
a
l
l
s
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
e
n
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
d
u
r
c
h
g
e
f
￿
u
h
r
t
,
d
i
e
d
a
s
v
o
n
d
e
r
P
r
o
b
e
p
i
0
9
g
e
w
o
n
n
e
n
e
B
i
l
d
b
e
s
t
￿
a
t
i
g
e
n
:
M
i
t
s
t
e
i
g
e
n
d
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
m
u
￿
m
e
h
r
S
p
a
n
n
u
n
g
a
n
d
i
e
P
r
o
b
e
a
n
g
e
l
e
g
t
w
e
r
d
e
n
,
u
m
e
i
n
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
z
u
e
r
r
e
i
c
h
e
n
.
S
c
h
l
i
e
￿
l
i
c
h
i
s
t
b
e
i
h
o
h
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
b
e
i
a
l
l
e
n
a
n
g
e
l
e
g
t
e
n
S
p
a
n
n
u
n
g
e
n
k
e
i
n
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
d
e
r
Z
u
s
t
￿
a
n
d
e
m
e
h
r
z
u
b
e
o
b
a
c
h
t
e
n
.
D
i
e
M
e
s
s
u
n
g
e
n
f
￿
u
h
r
e
n
z
u
d
e
r
V
e
r
m
u
t
u
n
g
,
d
a
￿
i
n
d
e
r
P
r
o
b
e
b
e
i
h
￿
o
h
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
d
a
s
F
e
l
d
n
i
c
h
t
d
u
r
c
h
z
u
g
r
e
i
f
e
n
s
c
h
e
i
n
t
.
E
s
￿
n
d
e
t
w
o
h
l
e
i
n
e
A
b
s
c
h
i
r
m
u
n
g
d
e
s
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
s
t
a
t
t
.
6
94
.
D
u
r
c
h
f
￿
u
h
r
u
n
g
d
e
r
M
e
s
s
u
n
g
e
n
u
n
d
E
r
g
e
b
n
i
s
s
e
K
o
h
l
e
n
s
t
o
￿
{
d
o
t
i
e
r
t
e
P
r
o
b
e
n
A
n
e
i
n
e
r
w
e
i
t
e
r
e
n
p
i
n
{
￿
U
b
e
r
g
i
t
t
e
r
{
P
r
o
b
e
b
e
0
1
,
b
e
i
d
e
r
d
i
e
p
+
{
D
o
t
i
e
r
u
n
g
s
t
a
t
t
m
i
t
B
e
r
y
l
i
-
u
m
(
B
e
)
m
i
t
K
o
h
l
e
n
s
t
o
￿
(
C
)
r
e
a
l
i
s
i
e
r
t
w
u
r
d
e
,
w
e
r
d
e
n
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
e
n
a
b
h
￿
a
n
g
i
g
v
o
n
d
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
a
u
f
g
e
n
o
m
m
e
n
.
E
s
b
e
s
t
e
h
t
d
i
e
V
e
r
m
u
t
u
n
g
,
d
a
￿
d
a
s
F
e
l
d
b
e
i
h
￿
o
h
e
r
e
n
A
n
r
e
-
g
u
n
g
s
d
i
c
h
t
e
n
i
n
d
e
r
P
r
o
b
e
n
i
c
h
t
m
e
h
r
d
u
r
c
h
g
r
e
i
f
t
.
E
i
n
G
r
u
n
d
d
a
f
￿
u
r
k
￿
o
n
n
t
e
n
S
t
￿
o
r
s
t
e
l
l
e
n
s
e
i
n
,
d
i
e
d
u
r
c
h
i
n
d
i
e
P
r
o
b
e
e
i
n
d
i
￿
u
n
d
i
e
r
t
e
A
t
o
m
e
d
e
s
D
o
t
a
n
t
e
n
d
e
r
p
+
{
S
c
h
i
c
h
t
g
e
b
i
l
d
e
t
w
e
r
d
e
n
.
M
i
t
d
e
n
f
o
l
g
e
n
d
e
n
M
e
s
s
u
n
g
e
n
s
o
l
l
k
o
n
t
r
o
l
l
i
e
r
t
w
e
r
d
e
n
,
o
b
d
i
e
s
s
p
e
z
i
￿
s
c
h
f
￿
u
r
B
e
{
A
t
o
m
e
i
s
t
,
d
i
e
b
e
i
d
e
n
e
r
s
t
e
n
P
r
o
b
e
n
a
l
s
D
o
t
a
n
t
e
n
v
e
r
w
e
n
d
e
t
w
u
r
d
e
n
.
D
i
e
V
e
m
u
t
u
n
g
,
d
a
￿
B
e
r
y
l
i
u
m
A
t
o
m
e
s
c
h
n
e
l
l
e
r
b
z
w
.
t
i
e
f
e
r
e
i
n
d
i
￿
u
n
d
i
e
r
e
n
a
l
s
K
o
h
l
e
n
s
t
o
￿
A
t
o
m
e
,
m
i
t
d
e
n
e
n
d
i
e
j
e
t
z
t
u
n
t
e
r
s
u
c
h
t
e
n
P
r
o
b
e
n
d
o
t
i
e
r
t
s
i
n
d
,
s
o
l
l
￿
u
b
e
r
p
r
￿
u
f
t
w
e
r
d
e
n
.
B
e
i
d
e
n
M
e
s
s
u
n
g
e
n
a
n
d
e
r
K
o
h
l
e
n
s
t
o
￿
{
d
o
t
i
e
r
t
e
n
P
r
o
b
e
w
i
r
d
z
u
s
￿
a
t
z
l
i
c
h
d
i
e
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
d
u
r
c
h
d
i
e
F
o
k
u
s
s
i
e
r
u
n
g
d
e
s
L
a
s
e
r
s
t
r
a
h
l
s
v
a
r
i
i
e
r
t
b
z
w
.
n
o
c
h
w
e
i
t
e
r
e
r
h
￿
o
h
t
.
D
a
m
i
t
k
a
n
n
g
l
e
i
c
h
-
z
e
i
t
i
g
￿
u
b
e
r
p
r
￿
u
f
t
w
e
r
d
e
n
,
o
b
l
a
t
e
r
a
l
e
I
n
h
o
m
o
g
e
n
i
t
￿
a
t
e
n
z
u
d
e
r
A
b
s
c
h
i
r
m
u
n
g
b
e
i
t
r
a
g
e
n
.
B
e
i
e
i
n
e
r
g
r
o
￿
￿
￿
a
c
h
i
g
e
n
A
n
r
e
g
u
n
g
s
o
l
l
t
e
n
d
i
e
s
e
e
i
n
e
n
g
r
￿
o
￿
e
r
e
n
E
i
n
￿
u
￿
h
a
b
e
n
,
a
l
s
b
e
i
e
i
n
e
r
f
o
k
u
s
s
i
e
r
t
e
n
A
n
r
e
g
u
n
g
.
E
i
n
e
b
e
i
d
i
e
s
e
r
P
r
o
b
e
l
e
i
c
h
t
v
e
r
￿
a
n
d
e
r
t
e
P
r
￿
a
p
a
r
a
t
i
o
n
(
S
￿
a
u
r
e
{
D
i
p
,
e
r
l
￿
a
u
t
e
r
t
i
n
A
b
-
s
c
h
n
i
t
t
3
.
1
.
2
)
e
r
l
a
u
b
t
e
i
n
e
r
a
u
s
c
h
a
r
m
e
r
e
M
e
s
s
u
n
g
,
w
a
s
e
s
e
r
m
￿
o
g
l
i
c
h
t
,
a
u
c
h
V
o
r
s
p
a
n
n
u
n
g
e
n
i
n
d
e
r
N
￿
a
h
e
d
e
s
F
l
a
c
h
b
a
n
d
e
s
z
u
u
n
t
e
r
s
u
c
h
e
n
.
D
i
e
V
o
r
s
p
a
n
n
u
n
g
w
i
r
d
z
w
i
s
c
h
e
n
-
1
.
5
V
u
n
d
0
.
0
V
v
a
-
r
i
i
e
r
t
.
I
m
G
e
g
e
n
s
a
t
z
z
u
d
e
n
M
e
s
s
u
n
g
e
n
a
n
d
e
r
e
r
s
t
e
n
P
r
o
b
e
w
i
r
d
b
e
i
e
i
n
i
g
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
d
i
e
W
e
l
l
e
n
l
￿
a
n
g
e
z
w
i
s
c
h
e
n
7
9
7
n
m
(
1
.
5
5
6
e
V
)
u
n
d
8
1
0
n
m
(
1
.
5
3
0
e
V
)
v
a
r
i
i
e
r
t
.
A
b
b
.
4
.
9
z
e
i
g
t
d
i
e
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
e
n
d
e
r
P
r
o
b
e
b
e
0
1
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
.
H
i
e
r
w
u
r
d
e
a
u
f
d
i
e
A
u
f
n
a
h
m
e
d
e
r
S
p
e
k
t
r
e
n
b
e
i
s
e
h
r
n
i
e
d
r
i
g
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
v
e
r
z
i
c
h
t
e
t
,
m
i
t
d
e
n
K
u
r
v
e
n
i
n
A
b
b
.
4
.
9
(
a
)
b
e
i
e
i
n
e
m
P
h
o
t
o
n
e
n
￿
u
￿
v
o
n
1
:
4
￿
1
0
1
4
P
h
o
t
o
n
e
n
c
m
￿
2
s
￿
1
(
e
i
n
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
v
o
n
6
:
3
￿
1
0
8
c
m
￿
3
)
i
s
t
d
i
e
P
r
o
b
e
c
h
a
r
a
k
t
e
r
i
s
i
e
r
t
.
D
i
e
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
w
u
r
d
e
d
a
n
n
s
t
a
r
k
g
e
s
t
e
i
g
e
r
t
,
u
m
i
n
d
i
e
R
e
g
i
o
n
e
n
z
u
k
o
m
m
e
n
,
i
n
d
e
n
e
n
b
e
i
d
e
r
P
r
o
b
e
p
i
0
9
d
a
s
E
i
n
-
s
e
t
z
t
e
n
e
i
n
e
r
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
b
e
o
b
a
c
h
t
e
t
w
u
r
d
e
.
Z
w
i
s
c
h
e
n
(
a
)
u
n
d
(
b
)
,
d
i
e
s
i
c
h
,
b
e
d
i
n
g
t
d
u
r
c
h
d
i
e
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
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p
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b
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i
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e
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￿
￿
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￿
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e
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￿
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￿
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￿
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￿
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b
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￿
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￿
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￿
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i
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c
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i
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i
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b
t
s
i
c
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i
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i
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i
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i
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￿
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￿
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￿
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￿
u
r
a
l
l
e
a
n
g
e
l
e
g
t
e
n
S
p
a
n
n
u
n
g
e
n
z
u
e
i
n
e
r
￿
a
c
h
b
a
n
d
￿
a
h
n
l
i
c
h
e
n
S
i
t
u
a
t
i
o
n
.
4
.
3
.
2
.
S
c
h
o
t
t
k
y
{
P
r
o
b
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p
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￿
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b
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i
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c
h
u
m
e
i
n
e
S
c
h
o
t
t
k
y
{
P
r
o
b
e
h
a
n
d
e
l
t
,
m
u
￿
z
u
n
￿
a
c
h
s
t
d
i
e
V
o
r
s
p
a
n
n
u
n
g
g
e
f
u
n
d
e
n
w
e
r
d
e
n
,
b
e
i
d
e
r
s
i
c
h
d
i
e
F
l
a
c
h
b
a
n
d
s
i
t
u
a
t
i
o
n
b
e
i
d
i
e
s
e
r
P
r
o
-
b
e
e
i
n
s
t
e
l
l
t
.
D
i
e
s
e
e
x
t
e
r
n
e
S
p
a
n
n
u
n
g
i
s
t
f
￿
u
r
j
e
d
e
S
c
h
o
t
t
k
y
{
P
r
o
b
e
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
u
n
d
h
￿
a
n
g
t
s
t
a
r
k
v
o
n
d
e
r
K
o
n
t
a
k
t
i
e
r
u
n
g
a
b
.
D
i
e
P
r
o
b
e
3
4
9
2
.
3
5
.
1
l
a
g
s
c
h
o
n
f
e
r
t
i
g
k
o
n
t
a
k
t
i
e
r
t
v
o
r
u
n
d
m
u
￿
t
e
s
o
m
i
t
n
u
r
n
o
c
h
i
n
d
e
n
K
r
y
o
s
t
a
t
e
n
e
i
n
g
e
b
a
u
t
w
e
r
d
e
n
.
E
s
w
e
r
d
e
n
P
h
o
t
o
s
t
r
o
m
s
p
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p
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b
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i
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￿
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￿
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e
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b
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i
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￿
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i
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s
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i
l
l
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r
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￿
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r
k
e
d
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1
s
h
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-
1
u
n
d
d
e
s
1
s
h
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-
2
g
e
g
e
n
￿
u
b
e
r
d
e
r
d
e
s
1
s
h
h
0
g
e
s
u
n
k
e
n
,
s
o
d
a
￿
b
e
i
d
e
s
c
h
o
n
b
e
i
n
i
e
d
r
i
-
g
e
r
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
n
i
c
h
t
m
e
h
r
a
u
f
g
e
l
￿
o
s
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
.
A
u
c
h
e
i
n
e
w
e
i
t
e
r
e
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r
h
￿
o
h
u
n
g
d
e
s
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h
o
t
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n
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￿
u
s
s
e
s
b
i
s
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u
e
i
n
e
m
W
e
r
t
v
o
n
3
￿
1
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h
o
t
o
n
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n
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m
￿
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s
￿
1
,
u
n
d
s
o
m
i
t
e
i
n
e
r
A
n
r
e
g
u
n
g
s
-
d
i
c
h
t
e
v
o
n
1
:
5
￿
1
0
1
4
c
m
￿
3
,
e
r
g
i
b
t
n
u
r
e
i
n
e
w
e
i
t
e
r
e
g
e
r
i
n
g
f
￿
u
g
i
g
e
V
e
r
s
c
h
i
e
b
u
n
g
d
e
s
E
i
n
s
e
t
z
e
n
s
d
e
s
W
a
n
n
i
e
r
{
S
t
a
r
k
{
B
e
r
e
i
c
h
s
,
a
b
e
r
i
m
m
e
r
n
o
c
h
e
i
n
e
d
e
u
t
l
i
c
h
a
u
￿
￿
o
s
b
a
r
e
,
s
y
m
m
e
t
r
i
s
c
h
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
(
h
i
e
r
n
i
c
h
t
d
a
r
g
e
s
t
e
l
l
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p
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r
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e
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c
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o
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t
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{
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o
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b
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i
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￿
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￿
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n
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u
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g
s
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e
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u
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￿
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)
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a
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￿
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￿
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r
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￿
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b
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￿
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￿
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b
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p
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r
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￿
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i
c
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e
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F
e
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d
a
b
s
c
h
i
r
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u
n
g
b
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h
o
h
e
n
A
n
r
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u
n
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i
c
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e
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￿
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￿
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￿
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c
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￿
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￿
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￿
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￿
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￿
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b
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￿
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￿
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c
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b
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￿
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￿
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￿
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u
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d
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c
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￿
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￿
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￿
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b
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i
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c
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i
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￿
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￿
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c
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i
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￿
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c
h
t
e
n
j
e
d
o
c
h
k
e
i
n
e
A
u
f
s
p
a
l
t
u
n
g
m
e
h
r
.
D
i
e
A
n
r
e
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c
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b
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e
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c
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c
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￿
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c
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c
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c
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e
r
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t
u
n
g
b
e
s
t
e
h
t
,
d
a
￿
e
s
s
i
c
h
h
i
e
r
e
v
e
n
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u
e
l
l
u
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e
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￿
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￿
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￿
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b
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b
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i
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￿
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c
h
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i
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i
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i
e
r
u
n
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p
r
i
n
z
i
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i
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l
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￿
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r
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e
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.
D
i
e
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o
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a
k
t
i
e
r
u
n
g
w
u
r
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c
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u
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i
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￿
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b
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c
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a
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b
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h
e
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u
c
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n
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P
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p
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u
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f
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￿
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b
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e
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p
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b
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￿
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￿
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￿
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a
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u
r
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￿
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e
l
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i
e
P
r
o
b
e
m
e
h
r
e
i
n
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r
S
c
h
o
t
t
k
y
{
D
i
o
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n
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e
r
s
c
h
e
i
d
e
t
s
i
c
h
a
b
e
r
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o
n
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i
e
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i
n
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e
r
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e
h
l
e
n
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n
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￿
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.
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p
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p
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r
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b
e
i
d
r
e
i
v
e
r
s
c
h
i
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n
e
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F
e
l
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r
n
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u
r
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h
g
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￿
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h
r
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.
D
i
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r
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m
e
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n
e
A
u
s
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i
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u
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d
e
r
W
a
n
n
i
e
r
{
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t
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r
k
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e
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u
e
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e
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.
D
i
e
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x
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r
n
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V
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r
s
p
a
n
n
u
n
g
w
i
r
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v
o
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0
.
6
V
b
i
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z
u
-
0
.
4
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v
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r
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i
e
r
t
.
D
i
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n
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u
n
g
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b
e
i
d
e
n
e
n
h
i
e
r
d
i
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u
f
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p
a
l
t
u
n
g
d
e
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i
v
e
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u
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t
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t
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￿
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t
i
m
m
e
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c
h
t
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e
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r
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i
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e
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o
r
h
e
r
b
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i
d
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n
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i
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o
b
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o
b
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c
h
t
e
t
e
n
￿
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b
e
r
e
i
n
.
D
a
s
l
i
e
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t
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n
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￿
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a
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m
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e
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h
i
c
h
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c
h
l
i
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￿
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i
e
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r
o
b
e
m
i
t
e
i
n
e
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i
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i
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e
n
S
c
h
i
c
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u
n
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e
i
n
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r
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￿
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7
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c
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c
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￿
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c
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i
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b
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i
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c
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c
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￿
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p
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i
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e
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i
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￿
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￿
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￿
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c
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c
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￿
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￿
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c
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c
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￿
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￿
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c
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c
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c
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i
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￿
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r
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￿
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￿
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b
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￿
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b
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a
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r
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e
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o
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e
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c
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￿
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r
t
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e
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e
n
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e
r
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S
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r
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h
l
u
n
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u
r
c
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i
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￿
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c
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e
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.
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r
e
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￿
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n
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u
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e
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p
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c
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￿
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￿
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,
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r
A
n
r
e
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u
n
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s
d
i
c
h
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e
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n
6
:
3
￿
1
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1
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m
￿
3
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n
t
s
p
r
i
c
h
t
.
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e
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e
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￿
￿
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n
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4
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s
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n
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S
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n
b
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h
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o
n
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.
2
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s
e
r
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e
b
e
n
4
S
c
a
n
s
e
i
n
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u
s
r
e
i
c
h
e
n
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e
s
S
i
g
n
a
l
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u
R
a
u
s
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e
r
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￿
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n
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D
e
r
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n
t
e
n
n
e
n
s
t
r
o
m
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i
r
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m
i
t
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0
8
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A
v
o
r
v
e
r
s
t
￿
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r
k
t
.
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e
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t
e
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r
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t
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o
n
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e
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t
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o
c
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c
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￿
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￿
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:
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n
d
e
r
P
r
o
b
e
b
e
0
3
g
e
m
e
s
s
e
n
e
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
.
D
e
r
z
e
i
t
l
i
c
h
e
n
V
e
r
l
a
u
f
d
e
r
E
m
i
s
-
s
i
o
n
e
n
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
i
s
t
m
i
t
v
e
r
t
i
k
a
l
e
m
A
b
s
t
a
n
d
d
a
r
g
e
s
t
e
l
l
t
.
D
i
e
P
e
r
i
o
d
e
d
e
r
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
m
i
t
s
t
e
i
g
e
n
d
e
m
F
e
l
d
s
i
n
k
t
.
B
e
i
h
￿
o
h
e
r
e
n
F
e
l
d
e
r
n
s
i
n
d
m
e
h
r
O
s
z
i
l
l
a
t
i
o
n
e
n
z
u
b
e
o
b
a
c
h
t
e
n
.
A
b
b
.
4
.
1
3
z
e
i
g
t
d
i
e
a
u
f
g
e
n
o
m
m
e
n
e
n
E
m
i
s
s
i
o
n
e
n
d
e
r
P
r
o
b
e
b
e
0
3
b
e
i
v
e
r
s
c
h
i
e
d
e
n
e
n
V
o
r
s
p
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n
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n
u
n
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e
n
.
D
i
e
V
o
r
s
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a
n
n
u
n
g
d
e
r
P
r
o
b
e
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i
r
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z
w
i
s
c
h
e
n
0
.
7
V
u
n
d
1
.
1
V
v
a
r
i
i
e
r
t
.
D
i
e
E
m
i
s
s
i
o
n
e
n
7
84
.
5
.
I
n
d
i
u
m
{
Z
i
n
n
{
O
x
i
d
(
I
T
O
)
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l
s
d
i
c
h
r
o
i
t
i
s
c
h
e
r
S
t
r
a
h
l
t
e
i
l
e
r
b
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o
r
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p
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n
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u
n
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n
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u
r
b
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s
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e
r
e
n
￿
U
b
e
r
s
i
c
h
t
l
i
c
h
k
e
i
t
m
i
t
e
i
n
e
m
v
e
r
t
i
k
a
l
e
n
A
b
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t
a
n
d
v
e
r
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e
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h
e
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.
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i
t
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t
e
i
g
e
n
d
e
m
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e
l
d
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n
k
t
d
i
e
P
e
r
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o
d
e
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O
s
z
i
l
l
a
t
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n
.
D
i
e
O
s
z
i
l
l
a
t
i
o
n
s
s
t
￿
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r
k
e
n
i
m
m
t
m
i
t
s
t
e
i
g
e
n
d
e
m
F
e
l
d
z
u
n
e
h
m
e
n
d
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w
a
s
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u
c
h
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n
d
e
r
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n
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￿
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n
b
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￿
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r
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.
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￿
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e
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￿
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n
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t
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i
c
h
m
e
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r
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O
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z
i
l
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b
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t
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e
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r
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l
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b
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e
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e
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.
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i
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n
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c
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￿
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b
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￿
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￿
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￿
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￿
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b
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￿
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￿
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c
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c
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c
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b
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i
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i
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i
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c
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p
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c
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c
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￿
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￿
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Æ
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p
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c
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i
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￿
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b
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￿
￿
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￿
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￿
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b
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￿
￿
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p
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￿
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￿
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c
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b
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d
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e
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n
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i
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n
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h
w
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i
g
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i
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b
e
i
9
S
c
a
n
s
e
i
n
z
u
f
r
i
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l
l
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i
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a
l
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b
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b
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c
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A
u
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c
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￿
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s
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n
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a
s
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r
a
b
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r
p
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n
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i
n
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e
n
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m
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p
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.
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m
p
l
i
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u
d
e
n
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p
e
k
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r
e
n
d
e
s
A
l
u
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u
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p
i
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e
l
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d
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i
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l
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i
e
s
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r
d
e
n
d
u
r
c
h
e
i
n
e
F
o
u
r
i
e
r
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n
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r
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n
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i
e
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i
n
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n
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o
m
p
l
e
x
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n
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e
r
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i
e
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e
r
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.
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p
l
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u
n
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h
a
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e
i
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r
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a
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b
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i
t
b
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i
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c
h
e
n
O
s
z
i
l
l
a
t
i
o
n
e
n
s
i
n
d
t
y
p
i
s
c
h
f
￿
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￿
￿
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i
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p
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i
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i
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b
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p
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￿
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.
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Æ
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p
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d
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c
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i
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c
h
u
n
g
s
i
n
d
e
x
e
s
d
e
s
I
T
O
{
F
i
l
m
s
.
D
i
e
D
i
c
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￿
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p
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c
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p
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c
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c
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b
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Æ
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b
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.
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b
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￿
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c
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c
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c
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p
l
e
x
e
n
B
r
e
c
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d
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i
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b
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￿
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c
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c
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￿
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i
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c
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c
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c
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c
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u
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p
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c
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￿
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p
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c
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￿
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￿
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p
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d
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d
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p
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=
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i
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￿
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￿
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￿
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=
￿
1
+
i
￿
!
￿
0
:
(
4
.
4
)
D
e
r
a
n
n
￿
a
h
e
r
n
d
k
o
n
s
t
a
n
t
e
W
e
r
t
v
o
n
￿
f
￿
u
r
a
l
l
e
F
r
e
q
u
e
n
z
e
n
w
i
r
d
a
u
s
g
e
n
u
t
z
t
,
u
m
m
i
t
e
i
n
e
m
m
i
t
t
l
e
r
e
n
W
e
r
t
f
￿
u
r
￿
<
u
n
d
￿
=
a
u
f
n
u
n
d
a
u
f
k
z
u
r
￿
u
c
k
z
u
r
e
c
h
n
e
n
.
I
n
A
b
b
.
4
.
1
7
i
s
t
d
i
e
z
u
r
￿
u
c
k
g
e
r
e
c
h
n
e
t
e
K
u
r
v
e
a
l
s
d
u
r
c
h
g
e
z
o
g
e
n
e
L
i
n
i
e
d
a
r
g
e
s
t
e
l
l
t
.
D
e
r
A
n
s
t
i
e
g
b
e
i
0
.
3
5
T
H
z
i
n
n
u
n
d
i
n
k
a
u
s
d
e
n
R
e
￿
e
x
i
o
n
s
d
a
t
e
n
l
i
e
g
t
a
n
d
e
m
A
n
s
t
i
e
g
d
e
s
r
e
l
a
t
i
v
e
n
R
e
￿
e
x
i
o
n
s
k
o
e
Æ
z
i
e
n
t
e
n
b
e
i
d
i
e
s
e
r
F
r
e
q
u
e
n
z
u
n
d
i
s
t
k
e
i
n
A
r
t
e
f
a
k
t
d
e
s
I
T
O
{
F
i
l
m
s
.
8
45
.
D
i
s
k
u
s
s
i
o
n
I
n
d
i
e
s
e
m
K
a
p
i
t
e
l
w
e
r
d
e
n
d
i
e
E
r
g
e
b
n
i
s
s
e
d
e
r
v
o
r
l
i
e
g
e
n
d
e
n
A
r
b
e
i
t
u
n
t
e
r
v
e
r
s
c
h
i
e
d
e
n
e
n
A
s
p
e
k
-
t
e
n
d
i
s
k
u
t
i
e
r
t
u
n
d
b
e
w
e
r
t
e
t
.
D
a
Z
i
e
l
a
l
l
e
r
A
n
s
t
r
e
n
g
u
n
g
e
n
d
i
e
s
e
r
A
r
b
e
i
t
d
i
e
U
n
t
e
r
s
u
c
h
u
n
g
v
o
n
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
i
m
M
a
g
n
e
t
f
e
l
d
w
a
r
,
w
e
r
d
e
n
a
k
t
u
e
l
l
e
M
e
s
s
u
n
g
e
n
d
a
z
u
k
u
r
z
d
a
r
g
e
s
t
e
l
l
t
.
D
a
-
n
a
c
h
f
o
l
g
t
e
i
n
A
u
s
b
l
i
c
k
,
w
e
l
c
h
e
w
e
i
t
e
r
e
n
E
x
p
e
r
i
m
e
n
t
e
s
i
c
h
a
n
d
i
e
s
e
A
r
b
e
i
t
s
i
n
n
v
o
l
l
a
n
s
c
h
l
i
e
￿
e
n
k
￿
o
n
n
t
e
n
.
5
.
1
.
M
e
￿
a
p
p
a
r
a
t
u
r
f
￿
u
r
d
i
e
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
b
e
i
h
￿
o
h
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
h
e
l
f
e
n
b
e
i
d
e
r
U
n
t
e
r
s
u
c
h
u
n
g
d
e
r
e
l
e
k
t
r
i
-
s
c
h
e
n
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
d
u
r
c
h
f
r
e
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
.
Z
u
r
r
e
i
n
e
n
C
h
a
r
a
k
t
e
r
i
s
i
e
r
u
n
g
h
i
n
s
i
c
h
t
l
i
c
h
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
g
e
n
￿
u
g
e
n
b
e
i
"
g
u
t
e
n
\
P
r
o
b
e
n
,
a
l
s
o
b
e
i
s
o
l
c
h
e
n
,
d
i
e
k
e
i
n
e
A
b
-
s
c
h
i
r
m
u
n
g
z
e
i
g
e
n
,
a
u
c
h
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
b
e
i
e
i
n
e
r
n
i
e
d
r
i
g
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
w
i
e
m
a
n
s
i
e
b
e
i
M
e
s
s
u
n
g
e
n
m
i
t
H
i
l
f
e
e
i
n
e
r
K
o
m
b
i
n
a
t
i
o
n
a
u
s
L
a
m
p
e
u
n
d
M
o
n
o
c
h
r
o
m
a
t
o
r
[
5
]
e
r
r
e
i
c
h
e
n
k
a
n
n
.
D
i
e
s
e
h
a
b
e
n
d
e
n
V
o
r
t
e
i
l
,
d
a
￿
g
e
g
e
n
￿
u
b
e
r
d
e
m
h
i
e
r
v
e
r
w
e
n
d
e
t
e
n
A
u
f
b
a
u
e
i
n
e
s
e
h
r
v
i
e
l
h
￿
o
h
e
r
a
u
f
g
e
l
￿
o
s
t
e
M
e
s
s
u
n
g
a
u
c
h
p
r
a
k
t
i
s
c
h
m
￿
o
g
l
i
c
h
i
s
t
.
D
i
e
n
i
e
d
r
i
g
e
n
I
n
t
e
n
s
i
t
￿
a
t
e
n
d
e
r
L
a
m
p
e
e
r
g
e
b
e
n
j
e
d
o
c
h
n
u
r
e
i
n
k
l
e
i
n
e
s
M
e
￿
s
i
g
n
a
l
.
D
i
e
s
e
h
r
g
u
t
e
s
p
e
k
t
r
a
l
e
A
u
￿
￿
o
s
u
n
g
d
e
s
L
a
s
e
r
s
[
5
1
]
e
r
l
a
u
b
t
p
r
i
n
z
i
p
i
e
l
l
e
i
n
e
n
o
c
h
w
e
i
t
h
￿
o
h
e
r
e
A
u
￿
￿
o
s
u
n
g
i
n
d
e
n
M
e
s
s
u
n
g
e
n
,
s
i
e
i
s
t
a
b
e
r
p
r
a
k
t
i
s
c
h
n
o
c
h
n
i
c
h
t
m
￿
o
g
l
i
c
h
.
B
e
i
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
m
i
t
d
e
m
h
i
e
r
v
e
r
w
e
n
d
e
t
e
n
C
W
{
L
a
s
e
r
m
￿
u
￿
t
e
z
u
e
r
s
t
e
i
n
e
A
u
t
o
m
a
t
i
s
i
e
r
u
n
g
f
￿
u
r
d
a
s
D
u
r
c
h
s
t
i
m
m
e
n
d
e
r
W
e
l
l
e
n
l
￿
a
n
g
e
e
t
a
b
l
i
e
r
t
w
e
r
d
e
n
,
b
e
i
s
p
i
e
l
s
-
w
e
i
s
e
m
i
t
e
i
n
e
r
a
n
s
t
e
u
e
r
b
a
r
e
n
m
o
t
o
r
i
s
i
e
r
t
e
n
M
i
k
r
o
m
e
t
e
r
v
e
r
s
t
e
l
l
s
c
h
r
a
u
b
e
a
n
d
e
m
L
y
o
t
{
F
i
l
t
e
r
,
d
e
r
d
i
e
W
e
l
l
e
n
l
￿
a
n
g
e
b
e
s
t
i
m
m
t
.
A
n
s
o
n
s
t
e
n
i
s
t
d
i
e
M
e
￿
z
e
i
t
s
o
h
o
c
h
,
d
a
￿
d
e
r
V
o
r
t
e
i
l
d
e
r
h
o
h
e
n
I
n
t
e
n
s
i
t
￿
a
t
e
n
w
i
e
d
e
r
z
u
n
i
c
h
t
e
g
e
m
a
c
h
t
w
i
r
d
u
n
d
M
e
s
s
u
n
g
e
n
b
e
i
d
e
n
g
e
r
i
n
g
e
n
I
n
t
e
n
s
i
t
￿
a
t
e
n
d
e
r
L
a
m
p
e
s
i
n
n
v
o
l
l
e
r
w
￿
a
r
e
n
.
F
￿
u
r
d
i
e
h
i
e
r
d
u
r
c
h
g
e
f
￿
u
h
r
t
e
n
M
e
s
s
u
n
g
e
n
w
a
r
e
n
d
i
e
w
e
s
e
n
t
l
i
c
h
h
￿
o
h
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
,
d
i
e
m
i
t
d
e
m
L
a
s
e
r
e
r
z
i
e
l
t
w
e
r
d
e
n
k
￿
o
n
n
e
n
,
u
n
v
e
r
z
i
c
h
t
b
a
r
,
d
e
n
n
e
r
s
t
d
u
r
c
h
d
i
e
C
h
a
r
a
k
t
e
r
i
s
i
e
r
u
n
g
b
e
i
h
o
h
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
k
o
n
n
t
e
e
i
n
e
f
￿
u
r
d
i
e
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
M
e
s
s
u
n
g
v
o
n
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
g
e
e
i
g
n
e
t
e
P
r
o
b
e
g
e
f
u
n
d
e
n
w
e
r
d
e
n
.
B
e
i
a
l
l
e
n
P
r
o
b
e
n
k
o
n
n
t
e
b
e
i
n
i
e
d
r
i
g
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
e
i
n
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
m
i
n
d
e
s
t
e
n
s
d
e
s
1
s
h
h
0
u
n
d
d
e
s
1
s
h
h
-
1
￿
U
b
e
r
g
a
n
g
s
a
u
f
g
e
l
￿
o
s
t
w
e
r
d
e
n
.
D
i
e
￿
U
b
e
r
g
￿
a
n
g
e
,
d
i
e
b
e
i
d
e
n
h
i
e
r
v
o
r
g
e
n
o
m
m
e
n
e
n
M
e
s
s
u
n
g
e
n
b
e
o
b
a
c
h
t
e
t
w
e
r
d
e
n
s
o
l
l
t
e
n
,
k
o
n
n
t
e
n
s
o
m
i
t
a
u
f
g
e
l
￿
o
s
t
u
n
d
i
d
e
n
t
i
￿
z
i
e
r
t
w
e
r
d
e
n
.
8
55
.
D
i
s
k
u
s
s
i
o
n
D
i
e
o
b
e
n
e
r
w
￿
a
h
n
t
e
a
u
t
o
m
a
t
i
s
c
h
e
D
u
r
c
h
s
t
i
m
m
u
n
g
d
e
r
W
e
l
l
e
n
l
￿
a
n
g
e
w
￿
u
r
d
e
d
i
e
M
e
￿
z
e
i
t
d
e
u
t
l
i
c
h
v
e
r
k
￿
u
r
z
e
n
.
E
i
n
e
k
￿
u
r
z
e
r
e
M
e
￿
z
e
i
t
i
s
t
a
u
s
v
e
r
s
c
h
i
e
d
e
n
e
n
G
r
￿
u
n
d
e
n
w
￿
u
n
s
c
h
e
n
s
w
e
r
t
,
z
u
m
E
i
n
e
m
k
a
n
n
d
a
n
n
o
h
n
e
g
r
o
￿
e
n
Z
e
i
t
v
e
r
l
u
s
t
e
i
n
e
h
￿
o
h
e
r
e
A
u
￿
￿
o
s
u
n
g
g
e
w
￿
a
h
l
t
o
d
e
r
i
n
f
e
i
n
e
r
e
n
A
b
s
t
￿
a
n
d
e
n
d
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
g
e
m
e
s
s
e
n
w
e
r
d
e
n
,
z
u
m
A
n
d
e
r
e
n
m
u
￿
b
e
i
d
e
r
V
e
r
w
e
n
d
u
n
g
d
e
s
k
l
e
i
n
e
n
D
u
r
c
h
￿
u
￿
k
r
y
o
s
t
a
t
e
n
(
M
i
c
r
o
s
t
a
t
)
w
￿
a
h
r
e
n
d
d
e
r
g
e
s
a
m
t
e
n
M
e
￿
z
e
i
t
e
i
n
e
H
e
l
i
u
m
k
a
n
n
e
a
n
g
e
s
c
h
l
o
s
-
s
e
n
s
e
i
n
,
w
a
s
d
e
n
B
e
t
r
i
e
b
s
e
h
r
a
u
f
w
e
n
d
i
g
m
a
c
h
t
.
G
l
e
i
c
h
z
e
i
t
i
g
w
￿
u
r
d
e
n
s
i
c
h
b
e
i
e
i
n
e
r
k
￿
u
r
z
e
r
e
n
M
e
￿
z
e
i
t
￿
a
u
￿
e
r
e
E
i
n
￿
￿
u
s
s
e
w
i
e
e
i
n
S
c
h
w
a
n
k
e
n
d
e
s
L
a
s
e
r
s
w
e
n
i
g
e
r
s
t
a
r
k
b
e
m
e
r
k
b
a
r
m
a
c
h
e
n
.
A
l
s
b
e
s
o
n
d
e
r
s
w
i
c
h
t
i
g
f
￿
u
r
d
i
e
P
h
o
t
o
s
t
r
o
m
m
e
s
s
u
n
g
e
n
h
a
t
s
i
c
h
d
i
e
s
e
h
r
s
o
r
g
f
￿
a
l
t
i
g
e
P
r
￿
a
p
a
r
a
t
i
o
n
d
e
r
P
r
o
b
e
n
m
i
t
d
e
n
e
i
n
g
e
f
￿
u
h
r
t
e
n
S
￿
a
u
r
e
{
D
i
p
s
h
e
r
a
u
s
g
e
s
t
e
l
l
t
,
d
a
a
n
s
o
n
s
t
e
n
w
i
e
b
e
i
d
e
n
e
r
s
t
e
n
v
e
r
m
e
s
s
e
n
e
n
P
r
o
b
e
n
(
p
i
0
9
)
a
u
f
g
r
u
n
d
d
e
s
h
o
h
e
n
D
u
n
k
e
l
s
t
r
o
m
s
u
n
d
d
e
s
g
r
o
￿
e
n
R
a
u
s
c
h
e
n
s
d
e
s
M
e
￿
s
i
g
n
a
l
s
n
i
c
h
t
b
i
s
i
n
R
e
g
i
o
n
e
n
n
a
h
e
d
e
s
F
l
a
c
h
b
a
n
d
e
s
v
o
r
g
e
d
r
u
n
g
e
n
w
e
r
d
e
n
k
a
n
n
,
w
a
s
f
￿
u
r
e
i
n
e
v
o
l
l
s
t
￿
a
n
d
i
g
e
C
h
a
r
a
k
t
e
r
i
s
i
e
r
u
n
g
d
e
s
V
e
r
h
a
l
t
e
n
s
b
e
i
h
o
h
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
v
o
n
I
n
t
e
r
e
s
s
e
i
s
t
.
8
65
.
2
.
E
r
g
e
b
n
i
s
s
e
5
.
2
.
E
r
g
e
b
n
i
s
s
e
5
.
2
.
1
.
P
r
o
b
e
n
E
i
n
T
e
i
l
d
e
r
P
r
o
b
l
e
m
e
m
i
t
d
e
r
f
e
h
l
e
n
d
e
n
F
e
l
d
a
b
h
￿
a
n
g
i
g
k
e
i
t
b
e
i
d
e
n
e
r
s
t
e
n
z
e
i
t
a
u
f
g
e
l
￿
o
s
t
e
n
M
e
s
-
s
u
n
g
e
n
v
o
n
T
H
z
{
E
m
i
s
s
i
o
n
a
u
f
g
r
u
n
d
v
o
n
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
b
z
w
.
Z
y
k
l
o
t
r
o
n
b
e
w
e
g
u
n
g
u
n
g
e
n
i
m
M
a
g
n
e
t
f
e
l
d
k
￿
o
n
n
e
n
a
u
f
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
s
e
￿
e
k
t
e
i
n
d
e
n
P
r
o
b
e
n
z
u
r
￿
u
c
k
g
e
f
￿
u
h
r
t
w
e
r
d
e
n
.
D
i
e
M
e
s
s
u
n
g
e
n
i
n
v
e
r
s
c
h
i
e
d
e
n
e
n
O
r
i
e
n
t
i
e
r
u
n
g
e
n
d
e
s
M
a
g
n
e
t
f
e
l
d
s
z
u
d
e
m
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
i
n
d
e
r
P
r
o
b
e
z
e
i
g
e
n
k
e
i
n
e
o
d
e
r
k
e
i
n
e
s
y
s
t
e
m
a
t
i
s
c
h
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
E
m
i
s
s
i
o
n
s
f
r
e
q
u
e
n
z
v
o
n
d
e
r
a
n
g
e
-
l
e
g
t
e
n
S
p
a
n
n
u
n
g
.
M
i
t
v
e
r
s
c
h
i
e
d
e
n
e
n
M
e
t
h
o
d
e
n
z
u
r
M
e
s
s
u
n
g
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
k
a
n
n
d
a
s
P
r
o
b
l
e
m
a
u
f
d
e
n
F
a
l
l
h
o
h
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
e
i
n
g
e
s
c
h
r
￿
a
n
k
t
w
e
r
d
e
n
.
B
e
i
n
i
e
d
r
i
-
g
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
b
i
s
z
u
e
t
w
a
6
:
3
￿
1
0
1
0
c
m
￿
3
k
a
n
n
m
a
n
e
i
n
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
m
i
t
P
h
o
t
o
s
t
r
o
m
s
p
e
k
t
r
o
s
k
o
p
i
e
a
u
￿
￿
o
s
e
n
.
M
e
h
r
e
r
e
P
r
o
b
e
n
d
e
s
g
l
e
i
c
h
e
n
T
y
p
s
(
p
i
n
{
P
r
o
b
e
m
i
t
d
e
m
￿
U
b
e
r
g
i
t
t
e
r
i
n
d
e
m
i
n
t
r
i
n
s
i
s
c
h
e
n
B
e
r
e
i
c
h
)
u
n
d
d
e
r
g
l
e
i
c
h
e
n
P
r
￿
a
p
a
r
a
t
i
o
n
z
e
i
g
e
n
d
e
n
g
l
e
i
-
c
h
e
n
E
￿
e
k
t
,
s
o
d
a
￿
s
i
c
h
e
i
n
z
u
f
￿
a
l
l
i
g
e
s
A
u
f
t
r
e
t
e
n
d
e
s
P
r
o
b
l
e
m
s
b
e
i
e
i
n
e
r
e
i
n
z
i
g
e
n
P
r
o
b
e
a
u
s
-
s
c
h
l
i
e
￿
e
n
l
￿
a
￿
t
.
B
e
i
h
￿
o
h
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
s
c
h
e
i
n
t
d
i
e
a
n
g
e
l
e
g
t
e
S
p
a
n
n
u
n
g
a
u
f
g
r
u
n
d
d
e
r
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
n
i
c
h
t
￿
u
b
e
r
d
i
e
P
r
o
b
e
d
u
r
c
h
z
u
g
r
e
i
f
e
n
.
D
i
e
s
w
i
r
d
f
￿
u
r
S
c
h
o
t
t
k
y
{
P
r
o
b
e
n
m
i
t
P
u
￿
e
r
s
c
h
i
c
h
t
e
n
,
i
n
d
i
e
d
a
s
￿
U
b
e
r
g
i
t
t
e
r
e
i
n
g
e
b
e
t
t
e
t
i
s
t
u
n
d
d
i
e
B
a
r
r
i
e
r
e
n
f
￿
u
r
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
a
r
s
t
e
l
l
e
n
,
e
r
w
a
r
t
e
t
.
I
n
d
e
n
P
u
￿
e
r
s
c
h
i
c
h
t
e
n
s
a
m
m
e
l
n
s
i
c
h
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
a
n
,
d
i
e
e
i
n
d
e
m
a
n
-
g
e
l
e
g
t
e
n
F
e
l
d
e
n
t
g
e
g
e
n
g
e
s
e
t
z
t
e
s
q
u
a
s
i
{
s
t
a
t
i
o
n
￿
a
r
e
s
F
e
l
d
b
i
l
d
e
n
.
D
i
e
s
e
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
h
￿
a
n
g
t
v
o
n
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
a
b
.
D
i
e
V
e
r
m
u
t
u
n
g
,
d
a
￿
d
u
r
c
h
F
e
h
l
e
r
b
e
i
d
e
r
P
r
o
b
e
n
p
r
￿
a
p
a
r
a
t
i
o
n
,
i
n
s
b
e
s
o
n
d
e
r
e
b
e
i
d
e
r
H
e
r
s
t
e
l
l
u
n
g
d
e
r
m
e
t
a
l
l
i
s
c
h
e
n
K
o
n
t
a
k
t
e
,
e
i
n
e
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
z
u
s
t
a
n
d
e
g
e
k
o
m
m
e
n
i
s
t
,
h
a
t
s
i
c
h
d
u
r
c
h
d
i
e
v
o
r
l
i
e
g
e
n
d
e
n
M
e
s
s
u
n
g
e
n
n
i
c
h
t
b
e
s
t
￿
a
t
i
g
t
.
V
a
r
i
a
t
i
o
n
e
n
i
n
d
e
r
P
r
￿
a
p
a
r
a
t
i
o
n
w
i
e
z
.
B
.
d
i
e
E
i
n
f
￿
u
h
r
u
n
g
d
e
r
v
e
r
s
c
h
i
e
d
e
n
e
n
S
￿
a
u
r
e
{
D
i
p
s
u
n
d
e
r
h
￿
o
h
t
e
A
n
z
a
h
l
d
e
r
n
a
￿
c
h
e
m
i
s
c
h
e
n
R
e
i
n
i
g
u
n
g
e
n
d
e
r
P
r
o
b
e
n
h
a
b
e
n
z
w
a
r
e
i
n
e
g
e
w
i
s
s
e
V
e
r
b
e
s
s
e
r
u
n
g
d
e
r
Q
u
a
l
i
t
￿
a
t
d
e
r
K
o
n
t
a
k
t
s
c
h
i
c
h
t
e
n
b
e
w
i
r
k
t
,
w
a
s
s
i
c
h
i
n
e
i
n
e
r
l
e
i
c
h
t
e
n
E
r
h
￿
o
h
u
n
g
d
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
u
m
s
e
t
z
t
,
b
e
i
d
e
r
d
i
e
A
n
s
c
h
i
r
m
u
n
g
e
i
n
s
e
t
z
t
,
d
e
n
n
o
c
h
k
o
n
n
t
e
d
i
e
A
b
s
c
h
i
r
m
u
n
g
d
a
d
u
r
c
h
n
i
c
h
t
v
o
l
l
s
t
￿
a
n
d
i
g
v
e
r
h
i
n
d
e
r
t
w
e
r
d
e
n
.
D
a
s
H
e
r
u
n
t
e
r
￿
a
t
z
e
n
d
e
r
p
+
{
S
c
h
i
c
h
t
u
n
d
A
u
f
d
a
m
p
f
e
n
e
i
n
e
s
s
e
m
i
t
r
a
n
s
p
a
r
e
n
t
e
n
M
e
t
a
l
l
k
o
n
t
a
k
t
s
h
a
t
d
a
g
e
g
e
n
z
u
e
i
n
e
r
d
e
u
t
l
i
c
h
g
e
r
i
n
g
e
r
e
n
A
b
s
c
h
i
r
m
u
n
g
g
e
f
￿
u
h
r
t
(
A
b
s
c
h
n
i
t
t
4
.
3
.
3
)
.
D
i
e
s
e
P
r
o
-
b
e
n
b
e
s
i
t
z
e
n
e
i
n
e
n
S
c
h
o
t
t
k
y
{
K
o
n
t
a
k
t
a
u
f
d
e
r
O
b
e
r
s
e
i
t
e
,
e
n
t
h
a
l
t
e
n
a
l
l
e
r
d
i
n
g
s
n
i
c
h
t
d
i
e
s
o
n
s
t
b
e
i
S
c
h
o
t
t
k
y
{
P
r
o
b
e
n
￿
u
b
l
i
c
h
e
A
l
G
a
A
s
{
P
u
￿
e
r
s
c
h
i
c
h
t
.
S
e
l
b
s
t
b
e
i
h
￿
o
h
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
i
s
t
e
s
m
￿
o
g
l
i
c
h
,
e
i
n
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
A
u
f
s
p
a
l
t
u
n
g
b
e
i
n
u
r
l
e
i
c
h
t
v
e
r
s
c
h
o
b
e
n
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
g
e
-
g
e
n
￿
u
b
e
r
d
e
n
P
r
o
b
e
n
m
i
t
e
i
n
e
r
p
+
{
S
c
h
i
c
h
t
z
u
m
e
s
s
e
n
,
w
a
s
a
u
c
h
a
n
d
e
m
H
e
r
u
n
t
e
r
￿
a
t
z
e
n
e
i
n
e
s
k
l
e
i
n
e
n
T
e
i
l
s
d
e
r
i
n
t
r
i
n
s
i
s
c
h
e
n
S
c
h
i
c
h
t
l
i
e
g
t
.
D
a
s
F
e
l
d
i
n
d
e
r
P
r
o
b
e
w
i
r
d
d
u
r
c
h
d
i
e
v
e
r
r
i
n
g
e
r
t
e
D
i
c
k
e
g
e
￿
a
n
d
e
r
t
.
Z
u
s
￿
a
t
z
l
i
c
h
e
n
t
s
t
e
h
t
e
i
n
e
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
,
d
i
e
d
i
e
S
p
a
n
n
u
n
g
v
e
r
￿
a
n
d
e
r
t
,
b
e
i
d
e
r
F
l
a
c
h
b
a
n
d
f
a
l
l
e
i
n
t
r
i
t
t
.
M
e
s
s
u
n
g
e
n
a
n
e
i
n
e
r
P
r
o
b
e
,
b
e
i
d
e
r
a
u
f
d
i
e
p
+
{
S
c
h
i
c
h
t
e
i
n
e
s
e
m
i
t
r
a
n
s
-
p
a
r
e
n
t
e
M
e
t
a
l
l
{
S
c
h
i
c
h
t
a
u
f
g
e
d
a
m
p
f
t
w
u
r
d
e
,
e
r
g
e
b
e
n
e
b
e
n
f
a
l
l
s
k
e
i
n
e
A
b
s
c
h
i
r
m
u
n
g
s
e
￿
e
k
t
e
b
e
i
h
o
h
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
.
B
e
i
d
i
e
s
e
r
P
r
o
b
e
i
s
t
e
s
s
c
h
l
i
e
￿
l
i
c
h
s
o
g
a
r
m
￿
o
g
l
i
c
h
,
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
z
u
m
e
s
s
e
n
(
A
b
s
c
h
n
i
t
t
4
.
4
)
.
I
n
d
a
s
g
e
w
o
n
n
e
n
e
B
i
l
d
d
e
r
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
d
u
r
c
h
d
i
e
p
+
{
S
c
h
i
c
h
t
e
n
8
75
.
D
i
s
k
u
s
s
i
o
n
p
a
￿
t
d
i
e
M
e
s
s
u
n
g
a
n
e
i
n
e
r
S
c
h
o
t
t
k
y
{
P
r
o
b
e
1
m
i
t
e
i
n
e
r
A
l
G
a
A
s
{
P
u
￿
e
r
s
c
h
i
c
h
t
,
d
i
e
b
e
i
d
e
n
h
i
e
r
b
e
t
r
a
c
h
t
e
t
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
k
e
i
n
e
w
e
s
e
n
t
l
i
c
h
e
A
b
s
c
h
i
r
m
u
n
g
z
e
i
g
t
.
D
e
r
V
e
r
g
l
e
i
c
h
z
w
i
s
c
h
e
n
P
r
o
b
e
n
m
i
t
B
e
r
y
l
i
u
m
{
d
o
t
i
e
r
t
e
r
p
+
{
S
c
h
i
c
h
t
u
n
d
s
o
l
c
h
e
n
m
i
t
K
o
h
l
e
n
s
t
o
￿
{
D
o
t
i
e
r
u
n
g
z
e
i
g
t
e
i
n
e
s
t
￿
a
r
k
e
r
e
d
.
h
.
b
e
i
n
i
e
d
r
i
g
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
e
i
n
s
e
t
z
e
n
-
d
e
A
b
s
c
h
i
r
m
u
n
g
b
e
i
d
e
n
m
i
t
B
e
r
y
l
i
u
m
d
o
t
i
e
r
t
e
n
P
r
o
b
e
n
.
D
i
e
P
r
o
b
e
p
i
0
9
(
3
￿
1
0
1
9
c
m
￿
3
;
p
+
,
B
e
r
y
l
i
u
m
d
o
t
i
e
r
t
,
s
i
e
h
e
a
u
c
h
A
b
s
c
h
n
i
t
t
3
.
1
.
1
u
n
d
T
a
b
e
l
l
e
3
.
5
)
z
e
i
g
t
b
e
i
e
i
n
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
v
o
n
6
:
3
￿
1
0
1
0
c
m
￿
3
n
o
c
h
e
i
n
e
A
u
f
s
p
a
l
t
u
n
g
i
n
d
i
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
Z
u
s
t
￿
a
n
d
e
.
B
e
i
g
e
r
i
n
g
f
￿
u
g
i
g
h
￿
o
h
e
r
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
i
s
t
n
u
r
n
o
c
h
b
e
i
s
t
a
r
k
v
e
r
s
c
h
o
b
e
n
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
e
i
n
e
A
u
f
s
p
a
l
-
t
u
n
g
z
u
e
r
k
e
n
n
e
n
.
D
i
e
P
r
o
b
e
b
e
0
1
(
3
￿
1
0
1
9
c
m
￿
3
;
p
+
,
K
o
h
l
e
n
s
t
o
￿
d
o
t
i
e
r
t
,
s
i
e
h
e
a
u
c
h
A
b
s
c
h
n
i
t
t
3
.
1
.
1
u
n
d
T
a
b
e
l
l
e
3
.
5
)
d
a
g
e
g
e
n
z
e
i
g
t
n
o
c
h
b
e
i
e
i
n
e
r
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
v
o
n
1
:
2
￿
1
0
1
3
c
m
￿
3
e
i
-
n
e
A
u
f
s
p
a
l
t
u
n
g
i
n
d
i
e
W
a
n
n
i
e
r
{
S
t
a
r
k
{
Z
u
s
t
￿
a
n
d
e
.
E
i
n
s
c
h
n
e
l
l
e
r
e
s
b
z
w
.
t
i
e
f
e
r
e
s
E
i
n
d
i
￿
u
n
d
i
e
r
e
n
d
e
r
B
e
r
y
l
i
u
m
{
A
t
o
m
e
[
2
4
]
i
n
d
a
s
￿
U
b
e
r
g
i
t
t
e
r
h
i
n
e
i
n
e
r
z
e
u
g
t
i
m
￿
U
b
e
r
g
i
t
t
e
r
s
e
l
b
s
t
S
t
￿
o
r
s
t
e
l
l
e
n
s
o
w
i
e
e
i
n
e
g
e
r
i
n
g
e
r
e
D
o
t
i
e
r
u
n
g
i
n
s
g
e
s
a
m
t
d
e
r
S
c
h
i
c
h
t
.
D
i
e
S
t
￿
o
r
s
t
e
l
l
e
n
f
a
n
g
e
n
g
e
n
e
r
i
e
r
t
e
L
a
-
d
u
n
g
s
t
r
￿
a
g
e
r
e
i
n
,
d
i
e
d
e
n
P
h
o
t
o
s
t
r
o
m
b
e
h
i
n
d
e
r
n
u
n
d
d
a
s
F
e
l
d
i
n
d
e
r
P
r
o
b
e
a
b
s
c
h
i
r
m
e
n
.
D
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
t
r
a
n
s
p
o
r
t
i
n
d
i
e
p
+
{
S
c
h
i
c
h
t
h
i
n
e
i
n
w
i
r
d
b
e
h
i
n
d
e
r
t
.
D
u
r
c
h
d
i
e
g
e
r
i
n
g
e
r
e
D
o
t
i
e
-
r
u
n
g
s
i
n
k
t
d
i
e
L
e
i
t
f
￿
a
h
i
g
k
e
i
t
d
e
r
p
+
{
d
o
t
i
e
r
t
e
n
S
c
h
i
c
h
t
,
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
k
￿
o
n
n
e
n
s
c
h
l
e
c
h
t
e
r
z
u
d
e
n
K
o
n
t
a
k
t
e
n
g
e
l
a
n
g
e
n
u
n
d
a
b
￿
i
e
￿
e
n
.
E
i
n
E
￿
e
k
t
d
e
r
d
u
r
c
h
d
a
s
h
i
n
e
i
n
d
i
￿
u
n
d
i
e
r
e
n
v
o
n
A
k
z
e
p
t
o
r
{
A
t
o
m
e
n
i
n
d
a
s
￿
U
b
e
r
g
i
t
t
e
r
d
￿
u
n
n
e
r
e
n
i
n
t
r
i
n
s
i
s
c
h
e
n
S
c
h
i
c
h
t
i
s
t
n
i
c
h
t
z
u
b
e
o
b
a
c
h
t
e
n
.
W
i
r
d
d
i
e
i
n
t
r
i
n
s
i
s
c
h
e
S
c
h
i
c
h
t
r
e
d
u
z
i
e
r
t
,
m
￿
u
￿
t
e
d
i
e
S
t
e
i
g
u
n
g
d
e
r
e
n
e
r
g
e
t
i
s
c
h
e
n
V
e
r
s
c
h
i
e
b
u
n
g
e
i
n
e
s
W
a
n
n
i
e
r
{
S
t
a
r
k
{
￿
U
b
e
r
g
a
n
g
s
s
t
e
i
g
e
n
,
w
a
s
a
b
e
r
n
i
c
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￿
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c
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c
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c
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c
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￿
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c
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i
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￿
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c
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￿
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￿
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￿
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￿
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￿
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￿
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c
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c
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c
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￿
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c
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￿
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c
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c
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c
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b
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c
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￿
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c
h
i
r
m
u
n
g
d
u
r
c
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b
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c
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￿
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c
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￿
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c
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￿
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c
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￿
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c
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p
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c
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c
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c
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c
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i
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c
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￿
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c
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c
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c
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c
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c
h
t
u
n
g
w
e
r
d
e
n
E
l
e
k
t
r
o
n
e
n
i
n
d
i
e
p
+
{
S
c
h
i
c
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p
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c
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c
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￿
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￿
u
s
s
e
n
d
i
e
L
￿
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c
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c
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￿
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c
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b
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b
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￿
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b
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c
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￿
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c
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￿
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￿
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b
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￿
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b
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c
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￿
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c
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c
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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c
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￿
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c
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￿
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￿
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b
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￿
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￿
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c
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c
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￿
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￿
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c
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￿
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c
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c
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c
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c
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b
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c
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b
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￿
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￿
a
r
k
e
r
e
V
e
r
-
s
c
h
i
e
b
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b
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b
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p
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c
h
t
e
i
n
e
V
e
r
s
c
h
i
e
b
u
n
g
u
m
0
.
1
V
d
e
r
A
b
s
c
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c
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c
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c
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c
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p
r
i
c
h
t
d
a
g
e
g
e
n
d
i
e
V
e
r
s
c
h
i
e
b
u
n
g
u
m
0
.
1
V
b
e
i
d
e
r
p
i
n
{
P
r
o
b
e
b
e
0
1
e
i
n
e
r
A
b
s
c
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P
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￿
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￿
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￿
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￿
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￿
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c
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p
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￿
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￿
1
0
1
0
c
m
￿
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￿
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c
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c
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c
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c
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￿
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￿
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￿
1
0
1
4
c
m
￿
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c
h
d
o
t
i
e
r
t
e
K
o
n
t
a
k
t
s
c
h
i
c
h
t
e
n
s
o
l
l
e
n
e
i
n
e
n
m
￿
o
g
l
i
c
h
s
t
o
h
m
s
c
h
e
n
K
o
n
t
a
k
t
z
w
i
s
c
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￿
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￿
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c
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V
o
r
s
p
a
n
n
u
n
g
e
i
n
s
t
e
l
l
e
n
.
P
r
o
b
e
n
m
i
t
e
i
n
e
r
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
z
e
i
g
e
n
d
a
g
e
g
e
n
e
i
n
e
A
b
h
￿
a
n
g
i
g
k
e
i
t
d
e
r
F
l
a
c
h
b
a
n
d
s
p
a
n
n
u
n
g
v
o
n
d
e
r
K
o
n
t
a
k
t
i
e
r
u
n
g
.
A
u
c
h
b
e
i
P
r
o
b
e
n
o
h
n
e
S
c
h
o
t
t
k
y
{
B
a
r
r
i
e
r
e
,
d
i
e
m
i
t
e
i
n
e
r
p
+
{
S
c
h
i
c
h
t
a
b
s
c
h
l
i
e
￿
e
n
,
k
a
n
n
d
i
e
P
r
￿
a
p
a
r
a
t
i
o
n
E
i
n
￿
u
￿
a
u
f
d
i
e
V
o
r
s
p
a
n
n
u
n
g
n
e
h
m
e
n
,
b
e
i
d
e
r
d
i
e
F
l
a
c
h
b
a
n
d
s
i
t
u
a
t
i
o
n
e
r
r
e
i
c
h
t
i
s
t
.
D
u
r
c
h
e
i
n
e
m
e
r
h
f
a
c
h
e
R
e
i
n
i
g
u
n
g
s
o
w
i
e
d
u
r
c
h
e
i
n
e
n
S
￿
a
u
r
e
{
D
i
p
d
i
r
e
k
t
v
o
r
d
e
r
B
e
d
a
m
p
f
u
n
g
k
￿
o
n
n
e
n
d
￿
u
n
n
e
O
x
i
d
{
S
c
h
i
c
h
t
e
n
,
d
i
e
s
i
c
h
u
n
t
e
r
n
o
r
m
a
l
e
r
A
t
m
o
s
p
h
￿
a
r
e
a
u
f
d
e
r
P
r
o
b
e
n
o
b
e
r
￿
￿
a
c
h
e
8
95
.
D
i
s
k
u
s
s
i
o
n
b
i
l
d
e
n
,
e
n
t
f
e
r
n
t
w
e
r
d
e
n
.
S
o
w
u
r
d
e
d
u
r
c
h
d
i
e
E
i
n
f
￿
u
h
r
u
n
g
d
e
s
H
F
{
D
i
p
s
e
i
n
e
V
e
r
b
e
s
s
e
r
u
n
g
e
r
-
r
e
i
c
h
t
.
T
r
o
t
z
d
e
r
l
e
i
c
h
t
e
r
e
n
R
e
p
r
o
d
u
z
i
e
r
b
a
r
k
e
i
t
d
e
r
A
b
h
￿
a
n
g
i
g
k
e
i
t
z
w
i
s
c
h
e
n
V
o
r
s
p
a
n
n
u
n
g
u
n
d
e
l
e
k
-
t
r
i
s
c
h
e
m
F
e
l
d
d
u
r
c
h
n
a
h
e
z
u
o
h
m
s
c
h
e
K
o
n
t
a
k
t
e
d
u
r
c
h
d
i
e
p
+
{
S
c
h
i
c
h
t
e
n
i
s
t
d
a
s
D
e
s
i
g
n
v
o
n
￿
U
b
e
r
g
i
t
t
e
r
p
r
o
b
e
n
o
h
n
e
p
+
{
S
c
h
i
c
h
t
g
e
e
i
g
n
e
t
e
r
.
H
i
e
r
k
o
m
m
t
e
s
b
e
i
E
r
h
￿
o
h
u
n
g
d
e
r
A
n
r
e
g
u
n
g
-
d
i
c
h
t
e
l
e
d
i
g
l
i
c
h
z
u
e
i
n
e
r
l
e
i
c
h
t
e
n
V
e
r
s
c
h
i
e
b
u
n
g
d
e
r
W
a
n
n
i
e
r
{
S
t
a
r
k
{
L
e
i
t
e
r
z
u
a
n
d
e
r
e
n
V
o
r
s
p
a
n
-
n
u
n
g
e
n
,
s
t
a
t
t
e
i
n
e
r
v
o
l
l
s
t
￿
a
n
d
i
g
e
n
A
b
s
c
h
i
r
m
u
n
g
d
e
s
￿
u
b
e
r
d
e
m
￿
U
b
e
r
g
i
t
t
e
r
a
b
f
a
l
l
e
n
d
e
n
F
e
l
d
e
s
.
P
h
o
t
o
g
e
n
e
r
i
e
r
t
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
,
d
i
e
n
i
c
h
t
s
o
f
o
r
t
a
u
s
d
e
m
￿
U
b
e
r
g
i
t
t
e
r
a
u
s
t
r
e
t
e
n
,
s
o
n
d
e
r
n
i
n
o
d
e
r
a
n
d
e
n
p
+
{
S
c
h
i
c
h
t
e
n
[
6
3
]
a
n
g
e
s
a
m
m
e
l
t
w
e
r
d
e
n
,
f
￿
u
h
r
e
n
z
u
e
i
n
e
r
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
(
f
r
e
e
c
a
r
r
i
e
r
s
c
r
e
e
n
i
n
g
[
3
0
]
)
.
B
e
i
h
o
h
e
n
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
n
s
a
m
m
e
l
n
s
i
c
h
i
m
m
e
r
m
e
h
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
a
n
,
d
i
e
d
a
s
F
e
l
d
i
n
d
e
m
i
n
t
r
i
n
s
i
s
c
h
e
n
B
e
r
e
i
c
h
d
e
r
P
r
o
b
e
z
u
n
e
h
m
e
n
d
a
b
s
c
h
i
r
m
e
n
,
s
o
d
a
￿
d
i
e
B
a
n
d
s
t
r
u
k
t
u
r
f
￿
u
r
a
l
l
e
a
n
g
e
l
e
g
t
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
d
i
e
F
l
a
c
h
b
a
n
d
s
t
r
u
k
t
u
r
a
n
n
i
m
m
t
.
E
r
s
t
e
i
n
e
z
u
s
￿
a
t
z
l
i
c
h
e
d
￿
u
n
n
e
M
e
t
a
l
l
s
c
h
i
c
h
t
e
r
l
a
u
b
t
e
s
d
e
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
n
,
s
c
h
n
e
l
l
g
e
n
u
g
a
b
z
u
￿
i
e
￿
e
n
,
u
m
k
e
i
n
e
A
b
s
c
h
i
r
m
u
n
g
a
u
f
z
u
b
a
u
e
n
.
5
.
2
.
3
.
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
B
e
i
A
n
r
e
g
u
n
g
m
i
t
e
i
n
e
m
D
a
u
e
r
s
t
r
i
c
h
{
S
y
s
t
e
m
k
a
n
n
d
i
e
A
n
r
e
g
u
n
g
s
d
i
c
h
t
e
m
i
t
t
e
l
s
n
V
=
G
￿
￿
A
￿
d
i
n
t
(
5
.
1
)
b
e
s
t
i
m
m
t
w
e
r
d
e
n
,
w
a
s
G
l
e
i
c
h
u
n
g
(
2
.
5
6
)
e
n
t
s
p
r
i
c
h
t
.
￿
i
s
t
d
i
e
Z
e
i
t
,
d
i
e
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
r
P
r
o
b
e
v
e
r
w
e
i
l
e
n
.
I
n
A
b
s
c
h
n
i
t
t
4
.
3
.
1
w
u
r
d
e
z
u
n
￿
a
c
h
s
t
e
i
n
e
L
e
b
e
n
s
z
e
i
t
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
v
o
n
2
0
0
p
s
a
n
g
e
n
o
m
m
e
n
.
D
i
e
M
e
s
s
u
n
g
e
n
z
e
i
g
e
n
j
e
d
o
c
h
,
d
a
￿
d
i
e
s
e
Z
e
i
t
f
￿
u
r
d
i
e
u
n
t
e
r
s
u
c
h
t
e
n
p
i
n
{
P
r
o
b
e
n
z
u
k
u
r
z
i
s
t
.
I
n
A
b
s
c
h
n
i
t
t
2
.
3
.
4
w
i
r
d
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
￿
u
￿
b
e
r
e
c
h
n
e
t
,
d
e
r
z
u
r
A
b
s
c
h
i
r
m
u
n
g
e
i
n
e
s
F
e
l
d
e
s
v
o
n
1
0
k
V
/
c
m
b
e
n
￿
o
t
i
g
t
w
i
r
d
.
D
a
d
i
e
s
e
r
W
e
r
t
u
m
e
i
n
i
g
e
s
(
e
t
w
a
3
G
r
￿
o
￿
e
n
o
r
d
n
u
n
g
e
n
)
h
￿
o
h
e
r
l
i
e
g
t
,
a
l
s
d
i
e
h
i
e
r
i
n
d
e
n
M
e
s
s
u
n
g
e
n
v
e
r
w
e
n
d
e
t
e
n
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
￿
￿
u
s
s
e
,
b
e
i
d
e
n
e
n
s
c
h
o
n
A
b
s
c
h
i
r
m
u
n
g
s
e
f
-
f
e
k
t
e
a
u
f
t
r
e
t
e
n
,
m
￿
u
s
s
e
n
d
i
e
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
l
￿
a
n
g
e
r
a
l
s
a
n
g
e
n
o
m
m
e
n
i
n
d
e
r
P
r
o
b
e
v
e
r
w
e
i
l
e
n
,
w
a
s
d
u
r
c
h
d
i
e
s
c
h
n
e
l
l
e
i
n
s
e
t
z
e
n
d
e
A
b
s
c
h
i
r
m
u
n
g
d
e
s
￿
a
u
￿
e
r
e
n
e
l
e
k
t
r
i
s
c
h
e
n
F
e
l
d
e
s
b
e
l
e
g
t
w
i
r
d
.
M
i
t
d
e
r
e
i
n
f
a
c
h
e
n
N
￿
a
h
e
r
u
n
g
d
e
r
P
r
o
b
e
d
u
r
c
h
e
i
n
e
n
K
o
n
d
e
n
s
a
t
o
r
(
A
b
s
c
h
n
i
t
t
2
.
3
.
4
)
k
a
n
n
m
a
n
d
i
e
F
l
￿
a
c
h
e
n
l
a
d
u
n
g
s
t
r
￿
a
g
e
r
d
i
c
h
t
e
,
d
i
e
z
u
r
A
b
s
c
h
i
r
m
u
n
g
e
i
n
e
s
F
e
l
d
e
s
v
o
n
b
e
i
s
p
i
e
l
s
w
e
i
s
e
1
1
.
1
k
V
/
c
m
n
o
t
w
e
n
d
i
g
i
s
t
,
z
u
8
￿
1
0
1
0
c
m
￿
2
a
b
s
c
h
￿
a
t
z
e
n
.
D
a
r
a
u
s
k
a
n
n
m
a
n
a
u
f
d
i
e
T
r
a
p
p
z
e
i
t
e
n
,
d
.
h
.
a
u
f
d
i
e
V
e
r
w
e
i
l
d
a
u
e
r
n
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
r
p
+
{
d
o
t
i
e
r
t
e
n
S
c
h
i
c
h
t
z
u
r
￿
u
c
k
r
e
c
h
n
e
n
:
M
i
t
e
i
n
e
m
F
l
￿
a
c
h
e
n
p
h
o
t
o
n
e
n
￿
u
￿
v
o
n
2
:
5
￿
1
0
1
6
P
h
o
t
o
n
e
n
c
m
￿
2
s
￿
1
f
￿
u
r
e
i
n
e
A
n
r
e
g
u
n
g
s
l
e
i
s
t
u
n
g
v
o
n
7
5
0
￿
W
b
e
i
u
n
f
o
k
u
s
s
i
e
r
t
e
r
A
n
r
e
g
u
n
g
m
i
t
e
i
n
e
r
F
l
￿
a
c
h
e
v
o
n
7
￿
1
0
￿
6
m
2
,
b
e
i
d
e
r
d
a
s
F
e
l
d
a
b
g
e
s
c
h
i
r
m
t
w
i
r
d
,
e
r
g
i
b
t
s
i
c
h
e
i
n
e
V
e
r
w
e
i
l
d
a
u
e
r
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
v
o
n
￿
=
3
:
6
￿
s
i
n
d
e
r
P
r
o
b
e
.
D
i
e
s
o
b
e
s
t
i
m
m
t
e
V
e
r
w
e
i
l
d
a
u
e
r
i
s
t
u
m
e
i
n
e
n
F
a
k
t
o
r
1
8
0
0
0
g
r
￿
o
￿
e
r
a
l
s
d
i
e
u
r
s
p
r
￿
u
n
g
l
i
c
h
a
n
g
e
n
o
m
m
e
n
e
L
e
b
e
n
s
z
e
i
t
v
o
n
2
0
0
p
s
.
F
￿
u
r
w
e
i
t
e
r
e
M
e
s
s
u
n
g
e
n
k
a
n
n
e
b
e
n
f
a
l
l
s
d
i
e
z
u
d
e
m
j
e
w
e
i
l
i
g
a
b
g
e
s
c
h
i
r
m
t
e
n
F
e
l
d
p
a
s
s
e
n
d
e
V
e
r
w
e
i
l
d
a
u
e
r
b
e
s
t
i
m
m
t
w
e
r
d
e
n
.
D
i
e
s
w
i
r
d
s
o
w
o
h
l
f
￿
u
r
d
i
e
p
i
n
{
P
r
o
b
e
p
i
0
9
(
o
￿
e
n
e
K
r
e
i
s
e
)
,
9
05
.
2
.
E
r
g
e
b
n
i
s
s
e
3.0
2.0
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1
0
-
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A
b
b
i
l
d
u
n
g
5
.
1
.
:
V
e
r
w
e
i
l
d
a
u
e
r
￿
d
e
r
L
a
d
u
n
g
s
t
r
￿
a
g
e
r
i
n
d
e
r
p
+
{
S
c
h
i
c
h
t
i
n
A
b
h
￿
a
n
g
i
g
k
e
i
t
v
o
n
d
e
r
A
n
r
e
-
g
u
n
g
s
d
i
c
h
t
e
,
b
e
s
t
i
m
m
t
m
i
t
e
i
n
e
r
N
￿
a
h
e
r
u
n
g
d
e
r
P
r
o
b
e
a
l
s
K
o
n
d
e
n
s
a
t
o
r
.
D
i
e
o
￿
e
n
e
n
K
r
e
i
s
e
b
e
z
i
e
h
e
n
s
i
c
h
a
u
f
M
e
s
s
u
n
g
e
n
a
n
d
e
r
P
r
o
b
e
p
i
0
9
,
d
i
e
g
e
f
￿
u
l
l
t
e
n
R
e
c
h
t
e
c
k
e
a
u
f
M
e
s
s
u
n
g
e
n
a
n
d
e
r
P
r
o
b
e
b
e
0
1
.
d
i
e
m
i
t
B
e
r
y
l
i
u
m
d
o
t
i
e
r
t
i
s
t
,
a
l
s
a
u
c
h
f
￿
u
r
d
i
e
P
r
o
b
e
b
e
0
1
(
g
e
f
￿
u
l
l
t
e
R
e
c
h
t
e
c
k
e
)
,
d
o
t
i
e
r
t
m
i
t
K
o
h
l
e
n
s
t
o
￿
,
d
u
r
c
h
g
e
f
￿
u
h
r
t
u
n
d
i
n
A
b
b
.
5
.
1
d
a
r
g
e
s
t
e
l
l
t
.
D
i
e
V
e
r
w
e
i
l
d
a
u
e
r
n
f
￿
u
r
d
i
e
K
o
h
l
e
n
s
t
o
￿
{
d
o
t
i
e
r
t
e
P
r
o
b
e
l
i
e
g
e
n
t
r
o
t
z
u
n
t
e
r
s
c
h
i
e
d
l
i
c
h
e
r
F
e
l
d
e
r
,
d
i
e
a
b
g
e
s
c
h
i
r
m
t
w
e
r
d
e
n
,
d
i
c
h
t
b
e
i
e
i
n
a
n
d
e
r
u
n
d
s
i
n
d
v
e
r
g
l
i
c
h
e
n
m
i
t
d
e
n
W
e
r
t
e
n
f
￿
u
r
d
i
e
B
e
r
y
l
i
u
m
{
d
o
t
i
e
r
t
e
P
r
o
b
e
n
i
e
d
r
i
g
e
r
.
F
￿
u
r
d
i
e
B
e
r
y
l
i
u
m
{
d
o
t
i
e
r
t
e
P
r
o
b
e
l
i
e
g
e
n
d
i
e
W
e
r
t
e
a
u
￿
e
r
d
e
m
w
e
i
t
e
r
a
u
s
e
i
n
a
n
d
e
r
.
D
e
r
￿
U
b
e
r
g
a
n
g
d
e
s
i
s
o
l
i
e
r
e
n
d
e
n
E
x
z
i
t
o
n
e
n
g
a
s
e
s
i
n
d
e
n
m
e
t
a
l
l
i
s
c
h
e
n
Z
u
s
t
a
n
d
d
e
s
E
l
e
k
t
r
o
n
{
L
o
c
h
{
P
l
a
s
m
a
s
￿
n
d
e
t
b
e
i
d
e
r
M
o
t
t
{
D
i
c
h
t
e
a
u
s
G
l
e
i
c
h
u
n
g
(
2
.
4
8
)
s
t
a
t
t
:
n
M
=
1
:
1
9
6
a
￿
6
B
￿
"
r
"
0
~
2
3
e
2
1
(
m
e
+
m
h
)
￿
3
(
3
￿
2
)
2
:
(
5
.
2
)
F
￿
u
r
u
n
d
o
t
i
e
r
t
e
s
G
a
A
s
e
r
g
i
b
t
s
i
c
h
d
a
m
i
t
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b
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￿
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i
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e
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i
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￿
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b
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￿
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Æ
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￿
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i
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e
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c
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p
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c
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b
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b
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i
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d
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i
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i
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i
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c
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c
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c
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￿
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c
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b
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c
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b
e
n
e
n
F
e
l
d
a
b
s
c
h
i
r
m
u
n
g
i
n
d
e
n
p
+
{
d
o
t
i
e
r
t
e
n
S
c
h
i
c
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c
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c
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c
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c
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c
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￿
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c
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c
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b
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c
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c
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c
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c
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c
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￿
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c
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c
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=
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i
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p
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￿
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￿
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b
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￿
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Æ
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c
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i
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b
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c
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￿
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b
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c
k
e
b
e
s
i
t
z
t
,
i
s
t
i
h
r
e
T
r
a
n
s
m
i
s
s
i
o
n
s
o
g
a
r
n
o
c
h
g
e
r
i
n
g
e
r
a
l
s
b
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b
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b
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Æ
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￿
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i
e
s
i
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d
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￿
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￿
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c
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c
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i
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c
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i
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￿
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￿
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￿
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p
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c
h
e
n
d
e
n
E
i
g
e
n
s
c
h
a
f
t
e
n
i
m
T
H
z
{
B
e
r
e
i
c
h
h
i
n
u
n
t
e
r
s
u
c
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i
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b
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c
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d
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i
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n
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￿
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c
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b
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p
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p
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d
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￿
u
h
r
t
w
e
r
d
e
n
s
o
l
l
e
n
,
V
e
r
w
e
n
d
u
n
g
￿
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￿
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￿
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p
l
a
y
s
d
e
s
i
g
n
t
e
B
a
u
e
l
e
m
e
n
t
e
l
a
s
s
e
n
s
i
c
h
d
u
r
c
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i
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c
h
e
n
E
i
g
e
n
s
c
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i
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c
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u
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p
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b
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c
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b
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￿
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￿
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c
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b
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b
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b
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￿
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b
e
r
d
i
e
P
l
a
s
m
a
f
r
e
q
u
e
n
z
.
S
o
w
i
r
d
f
￿
u
r
L
C
D
{
D
i
s
p
l
a
y
s
h
￿
a
u
￿
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￿
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c
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b
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c
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￿
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￿
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i
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c
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p
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c
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￿
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c
h
a
l
s
w
e
s
e
n
t
l
i
c
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￿
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￿
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c
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c
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￿
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￿
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￿
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c
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c
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e
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￿
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i
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p
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b
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￿
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c
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c
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i
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b
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i
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￿
a
c
h
e
v
o
n
1
2
m
m
￿
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￿
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￿
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￿
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b
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i
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p
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￿
u
b
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c
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c
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c
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b
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b
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b
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￿
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i
e
d
e
n
e
n
V
o
r
s
p
a
n
n
u
n
g
e
n
.
Z
u
r
b
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￿
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c
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d
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c
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￿
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c
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c
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c
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￿
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c
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￿
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￿
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￿
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.
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b
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c
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c
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￿
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b
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￿
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c
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c
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￿
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b
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c
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￿
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￿
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￿
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c
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￿
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c
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c
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￿
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￿
e
r
e
n
t
i
e
l
l
e
E
l
e
k
t
r
o
r
e
￿
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￿
i
n
d
e
r
P
r
o
b
e
k
e
i
n
e
l
e
k
t
r
i
s
c
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c
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￿
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c
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c
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￿
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c
h
d
i
e
V
e
r
w
e
n
d
u
n
g
e
i
n
e
s
a
b
-
s
t
i
m
m
b
a
r
e
n
C
W
{
T
i
:
S
a
p
h
i
r
L
a
s
e
r
g
e
g
e
n
￿
u
b
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p
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c
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i
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￿
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c
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b
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i
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p
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c
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￿
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￿
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￿
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￿
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c
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b
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c
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c
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￿
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￿
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￿
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t
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.
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￿
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r
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e
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r
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t
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f
￿
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t
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n
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￿
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￿
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r
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t
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e
r
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n
S
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i
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t
e
n
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u
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￿
a
r
e
n
.
S
o
w
u
r
d
e
b
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e
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e
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{
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h
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c
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￿
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n
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u
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￿
a
t
z
l
i
c
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s
c
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e
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S
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i
c
h
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b
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n
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i
t
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e
r
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c
h
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e
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n
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o
t
i
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u
n
g
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i
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i
u
m
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n
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o
h
l
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n
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￿
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r
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b
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b
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i
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￿
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p
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￿
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￿
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b
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￿
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b
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￿
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￿
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￿
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￿
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c
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￿
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￿
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c
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￿
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￿
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c
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￿
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c
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c
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￿
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b
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￿
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b
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.
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i
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￿
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b
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i
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b
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i
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b
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￿
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￿
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￿
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￿
a
r
e
n
t
e
E
m
i
s
s
i
o
n
v
o
n
B
l
o
c
h
{
O
s
z
i
l
l
a
t
i
o
n
e
n
u
n
t
e
r
4
5
Æ
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￿
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￿
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i
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i
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d
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c
h
e
n
F
e
l
d
e
s
w
i
r
d
d
i
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c
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b
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￿
o
s
t
e
M
e
s
s
u
n
g
e
n
w
u
r
d
e
i
m
R
a
h
m
e
n
d
i
e
s
e
r
A
r
b
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￿
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c
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c
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e
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n
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u
n
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c
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r
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i
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t
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i
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l
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i
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s
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t
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t
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t
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p
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s
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e
n
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b
e
r
e
i
c
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t
z
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r
i
m
n
i
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d
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n
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b
e
r
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c
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￿
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d
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u
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￿
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￿
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i
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p
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u
n
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u
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a
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￿
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b
e
s
t
i
m
m
t
w
e
r
d
e
n
.
1
0
07
.
D
a
n
k
s
a
g
u
n
g
A
b
s
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￿
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￿
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b
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￿
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b
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i
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￿
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￿
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￿
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b
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￿
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